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INFECTIOUS DISEASES 

ANTHRAX 

(Woolsorters’ Disease, Malignant Pustule) 

Anthrax is an aciito infortioiis disease of animals, espeeially herbivora, 
caused by Bacillus anfhraris. It is transmissible to man, in whom it appears 
either in the cutaneous, pulmonary or gastro-intestinal form. Workers in 
hide, hair, bristles, woo], horn, and l)one are particularly susceptible, but 
it may be contracted by butchers, veterinarians, farm laborers and others in 
contact with animals. It is also not infrequently contracted from contact 
with an infected shaving brush. Tlie symptoms of the pulmonary and 
gastro-intestinal forms arc not characteristic, but tlie pustule and edema 
occurring in the cutaneous form iire of a type which hardly admits of mis- 
taking it for anything else. 

Anthrax was described by Hippocrates (4()Q-370 n. (?.) in one of the 
books of Epidemic Diseases tliought to have been the authentic work of the 
Coan master, and it appears to have been well known during the period (732- 
1096 A. D.) of Arabian and Jewish ascendency in medicine; but it is (d in- 
terest to note that Galen (131-201 a. i>.) had mistaken lIipi>ocrates' de- 
scription for that of erysipelas. The strange periodic malady of the middle 
ages, Malum Malannumf may have been anthrax, which is known with 
certainty to have been epidemic in the early seventeenth century. I believe 
the first complete treatise on the disease was that of Chabert, in 1780. 
Koch demonstrated his cultures of the bacillus in 1876, the organism having 
been discovered by Davainc in 1850. 

THERAPY 

The criteria for ideal anthrax therapy, as laid down l)y liegan, are: that 
it should (1) be applicable to the various forms and locations of the disease, 
(2) have the lowest mortality rate, (3) be as specific as possible, (4) possess 
no danger of generalizing the local infection, (5) offer the least amount of 
scarring and deformity, (6) cause a minimum of pain, (7) entail the shortest 
absence from employment. 

Surgical Treatment. — Excision has been the most commonly used 
method of treatment, but it has been so often combined with scrum or 
cautery or the use of chemical caustics, that it is difficult to tell to which the 
results are mostly attributable. Some such treatment as the following, de- 
scribed by Dudley, is recommended by most text-books of surgery: 

As soon as the diagnosis is made, the skin is scrubbed gently with soap 
and rinsed thoroughly with sterile water. The skin is painted with a(|ueous 
8 per cent, or stronger, phenol (carbolic acid) solution, and rinsed with 
alcohol. Next the lesion is painted with collodion to avoid contamination 
of the incision. Eight per cent phenol is injected into the tissues all around 
the lesio^n to wall off the infective process. From 3 to 5 syringefuls of solu- 
tion (about 60 cc.) will be sufficient. Onc-fouith inch outside of this phenol- 
ized zotie, 5 or 6 syringefuls of 25 per ctmt alcohol are injected. These injec- 
tions are usually ina<le within 1 ^ inches of the center of tlie lesion. The line 

2 * 17 ’ 
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of incision is painted with 8 per cent phenol, and an area from 2^ to 3^ inches in 
dmmeter is excised. After the excision, the base and edges of the wound arc 
painted with pure phenol (95 per cent) , which is immediately neutralized with 
absolute alcohol. The surface is cleansed with alcohol, and a wet dressing of 
boric acid, alcohol or hypertonic saline solution, is applied. If this excision 
fails to stop the process, free incisions are made into the tissues along the 
course of the edema, and gauze drains are put in. 

Though surgical excision and incision continues to be the treatment most 
frefjuently employed, its limitations and disadvantages have been repeatedly 
shown. The most frequent source of danger is the difficulty of accurately 
defining the area to be excised, especially when the edema and induration 
are marked, for microscopical sections have at times shown bacilli far beyond 
the limits of the pustule in the edematous zone. To excise less than the 
entire area is to subject the patient to the pain and discomfort of the opera- 
tion without a compensatory certainty of cure; again, Nature^s barrier 
zone may be broken down and the blood and lymph channels opened, in- 
creasing the danger of a general dissemination of the malady. From an 
esthetic point of view it is also objectionable, for if the lesion is large an 
extensive surface is left devoid of skin, requiring subsequent skin grafting 
to prevent scar formation. vSymmers, of Bellevue Hospital, is so impressed 
by the likelihood of precipitating fatal sepsis by surgical interference, that 
he Ijas recently stated: “If no serum is available th(; lesion should be 
covered with a bit of sterile gauze to collect the secretions, but otherwise 
left absolutely alone.” The statistics of Schwartz upon this point of ab- 
solute noninterference, however, arc not reassuring, for of 10 patients given 
symptomatic treatment and rest, 9 died. 

Antianthrax Serum. — ^As a result of the use of antianthrax scrum in 
the treatment of the disease, several authorities have reported a decided 
lowering of the mortality rate, especially in France, Italy and Russia. Thus 
Sclavo reports a striking fall in the death rat(i in Italy, from 24 to 6 per cent 
following the use of the serum; in Russia (Rosener) it has been reduced from 
14 to 8 per cent. It has been little used in the United States compared with 
England, South America and the Continent. The scrum, which is made by 
immunizing horses against virulent anthrax organisms, has been shown ex- 
perimentally to contain protective antibodies. It is administered subcutane- 
ously, intramuscularly or intravenously, and has recently been shown to b(5 
additionally efTcctive if injected locally into the lesion simultaneously with 
the systemic injection. 

Regan has reported 16 cases in which he has used the serum in the 
United States, 14 of whom were saved. He ascribes all failures to the fol- 
lowing factors: (1) Use too late in the course of the disease (i. c., in the 
practically moribund), (2) too small doses, (3) failure to repeat injections 
frequently, (4) use in persons with such chronic diseases as alcoholism, 
nephritis, syphilis, myocarditis, etc. The treatment which he has devised 
with the aim of preventing or combating sepsis, counteracting the toxemia, 
and causing th.e subsidence of the local lesion, is outlined in Table 1. 

By local therapy is meant the injection of 2 to 3 cc. at three or four equi- 
distant points so as to circumscribe the lesion, the needle being inserted into 
the red indurated border just beyond the blanched zone. 

Unfortunately the cost of this treatment is very high, as the j)roduction 
and marketing of the serum seem to entail considerable expense. 

Normal Beef Serum. — ^In the Argentine, Krause and his collaborators, 
Penna and Cuenca, have reported on the treatment employed by them, 
which has astoundingly reduced the mortality. Ordinarj' beef serum, which 
has been sterilized by lieatiiig it twice for half an hour at 56 C., is employed, 
vvithout other measureiS; the pustule and sepsis are said to subside under it 
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In absence of anthrax sepiireniia fas revealed by blood cMiltnre) 


Mild cases with little constitutional symptoms, 
small lesion, no edema. 


Moderate, cases with d(»finite c(mstitutional 
symptoms, medium lesion, moderate edema. 


Severe cases with marked constitutional syinj)- 
toins, large lesion, extciiisive edt'ina. 


Intravenous . 

close. Number. Intervals. 

50 ec. li or 4 8 to 12 

hours 

Subsequent injections at 12- to 24- 
hour intervals, usually not more 
than a total of 0. 

Locjil therapy (see below) every 12 
to 24 hours. 

50 to 80 cc. 3 or 4 8 liours 

Subsequently every 12 hours, usually 
a total of () or 8. 

Ix)cal (‘V(Ty 12 hours. 

80 to 100 cc. 3 or 4 (> to 8 hours 

Subsequently 50 cc. (*very 12 hours. 

lA>cal every i\ to 8 hours. 


In presence of anthrax sej)t i(‘emia. 


100 to 150 3 or 4 hours 

cc. 

(Continued to improvement or deatli. 
Local ev(‘ry 4 to (i hours. 


even more promptly and surely than when antianthrax serum is used. The 
serum is injecttnl subcutaneously in doses of 30 to 50 cc., and this is re- 
peated in twelve, twenty-four or thirty-six hours as the case may require. 
Anaphylaxis is even more rare with beef serum than with horse serum. In 
1917-18 those workers reported a scries of 200 cases of anthrax thus treated, 
with a mortality of only 0.5 per cent, while during the previous ten-year 
period the mortality in 250 cases otherwise treated had been 10 per cent. 
Despite the fact the Lignicros, in the Argentine, and Kolmer, Wanner and 
Koehl(T, in the United States, have questioned the efficacy of this treat- 
ment on theoretical and experimental grounds, the actual clinical results of 
Krause deserve a far greater recognition than they have had. 

Other Measures. — Chief among the. many otluT measures employed 
against this dread disease are: the use of live steam, the application to the 
lesion of powdered ipecac, cauterization with potassium liydroxide, and the 
injection of an extract made from a culture of Bacillus pyocyaneus, thought 
to be antagonistic to Bacillus anthracis. All of these have had their day 
and are more or less discarded. Warringsholz (1932) has recently advocated 
the giving of creolin by mouth, claiming that the danger of such use has been 
greatly exaggerated: for the adult 2 teaspoonfuls are given in soup every 
two hours; every three hours as the fever begins to decrease. 


ASIATIC CHOLERA 

Asiatic cholera is an acute specific infectious disease, caused by the 
Vibrio cholerae, and involving primarily the lower portion of the ilium. It 
is characterized by vomiting, profuse, effortless diarrhea, muscular cramps, 
collapse, and suppression of urine. The whole course of the disease from 
its onset to death may be only a few hours to a few days, though a certain 
numbec of those who survive the first period of collapse go into a typhoid- 
like state which may prove fatal. Convalescence is slow, especially in 
Europeans. 
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The “rice-water” stooJs, so characteristic of this disease, were first shown 
to contain epithelium from the walls of the snlall intestine about one hundred 
years ago (Horner, 1834). Despite the still unsatisfactory state of our 
therapy in this disease, it has been much studied in the past; so long ago as 
1848 the great Russian military surgeon, Pirogoff, performed 800 autopsies 
upon victims of the malady in one year in St. Petersburg. In 1854, John 
Snow, who had stated that the disease was water-borne and that the causa- 
tive agent entered the body through the mouth, -was able to prove his point 
by having the handle of a certain pump removed during a severe epidemic in 
London, with the result that the incidence of new cases at once began to 
decline. 

This disease has always been epidemic, and sometimes pandemic, in 
many parts of Asia, where its incidence is still very high. The first invasion 
of Europe and America was in 1825-37 ; Heinrich Heine has most realistically 
described the scenes which ensued when Paris was suddenly struck. There 
were many subsequent epidemics in that century; in 1892, the epidemic in 
Hamburg was one of the first outbreaks of disease of any sort to be fought 
upon the new principles laid down by the bacteriological discoveries of 
Koch. During the World War and the subsequent starvation period, cholera 
constituted a major medical problem for Russia and the Central Powers. 
The recent investigations of Gill and Lai tentatively incriminate the housefly 
as an important transmitting agent of the disease. 

THERAPY 

The mortality in cholera varies distinctly in different epidemics and also 
rises to a peak during a given epidemic, but under ordinary conditions, with 
patients coming under treatment when already collapsed, a mortality of 50 
to 75 per cent may be expected ; when they report earlier, proper treatment 
may restrict the mortality to from 25 to 30 per cent. As stated by Sellards, 
the three objects of treatment are, (1) relief of toxemia, (2) restoration of 
fluid, (3) prevention of acidosis and uremia. 

Relief of Toxemia. — (a) Antucrums , — “For many years no significant 
results were obtained with antiserums to cholera. The recognition by both 
French- and German bacteriologists that the cholera vibrio produces a 
soluble toxin, and the utilization of this toxin as well as the bacteria them- 
selves in immunization, has given an antiserum which in recent epidemics, 
particularly in Russia (Salimbeni), has seemed very efficacious.” — Gay 
(1923). 

(6) Kaolin , — I quote from an editorial which appeared in the Journal of 
the American Medical Association during the World War (64, 1991, 1915) : 

“Aluminum silicate, kaolinum, fullers^ earth and bolus alba are various 
names under which the essentially same substance is familiar to physicians. 
In 1906, Stumpf of Wurzburg published a detailed report of his experience 
with it in cholera under the title ‘A Reliable Method of Treating Asiatic 
Cholera and Severe Infectious Cholera Morbus, and the Importance of 
Bolus Alba (kaolin) in the Treatment of Certain Bacterial Infections.' His 
attention was early attracted to the possible disinfecting virtues of clay 
by his observation that cadavers exhumed after being buried in clay soil 
were always in a remarkable state of preservation in comparison with those 
in other soil. At that time his experience with the kaolin covered eight 
years. He believed that it owed its efficiency in bacterial infections to its 
action in depriving the bacteria of a suitable culture medium wdiile mechanic- 
ally burying them alive, separating them from the mucosa and other tissues 
by a protecting, comparatively impermeable coating. He applied* it as a 
remedy to extensive septic wounds, putrid leg ulcers apd the like. Stumpf 
experimented on himself to determine the hannlessness of the finely pul- 



ASIATIC CHOLERA 


21 


verized kaolin taken internally in large amounts, and found tliat it was well 
tolerated. He administered it in cases of cholera, and found that colics and 
tendency to vomit were at once arrested. The dose given was 125 Gm. of 
the most finely pulverized kaolin poured on top of half a tumbler of water. 
After the powder sank to the bottom of the glass, it was thoroughly stirred 
in with a spoon, and the whole amount taken at once or within a few minutes. 
After an interval of three hours, the same dose was repeated. Infants were 
given proportionately smaller doses. . . . 

^Tn the present European war, the physicians in the German and 
Austrian armies are using large amounts of kaolin to combat dysentery and 
cholera, and according to Stumpf, the microscopic findings in the feces of the 
patients' treated fully warrant its use. Wolff-Eisner, from his experience 
in the war, believes that kaolin has been triumphant in the treatment of 
cholera. He tabulates 25 cases, showing almost immediate stopping of 
diarrhea in dysentery and typhoid after a dose of a double spoonful each 
of kaolin and charcoal had been taken from one to throe times a day. In 
severer cases, the proportion of kaolin was doubled. He regards tlie kaolin- 
charcoal treatment as a kind of immunotherapy, basing his belief on 
Hofmeistcr’s dictum that all the phenomena of immunity arc colloid chemical 
reactions. He believes that the kaolin binds toxins which are beyond the 
reach of serotherapy. ...” 

Restoration of Fluid. — This is of extreme imj)ortance, since the i)rofound 
fall in blood pressure, cyanosis and loss of elasticity in the skin, restlessness 
of the patient and loss of the voice, are doubtless largely due to dehydration. 
Restoration of this fluid accomplishes the most gratifying rcwsults in cases not 
already moribund. Sellards says that tlie average patient requires the 
intravenous injection (vomiting precludes the oral route) of 2 liters of salt 
solution every six to eight hours for one or two days. 

Prevention of Acidosis and Uremia. — In cholera the urine is extremely 
acid and the individuaPs tolerance to alkalis is enormously increased. This 
acidosis is closely associated with the acute nephritis and uremia. During 
the stage of collapse, 0.5 per cent sodium bicarbonate and 0.5 per cent sodium 
chloride should be used intravenously. As the stage of reaction sets in the 
quantity of bicarbonate should be increased to 1.5 or 2 per cent and the 
chloride omitted; these bicarbonate injections should be continued until 
the urine becomes alkaline or is very liberally secreted. It is stated that the 
early and persistent use of alkalis has practically eliminated death from 
uremia in cholera. 


PROPHYLAXIS 

Vaccine. — ^Vaccines prepared from killed cholera vibrios have been used 
for many years, but it is difficult to determine tlie exact degree of their 
efficacy. The vaccine made at the government laboratory at Bombay 
contains 8000 million killed organisms per cubic centimeter, 0.5 cc. is ad- 
ministered subcutaneously at the first dose, and 1 cc. at the second. It is 
being issued in increasing amounts in India year by year, and the few reports 
that are published are distinctly favorable. The local and general reactions 
are very mild. The immunity is evanescent, apparently lasting only about 
six months; it begins on the ninth or tenth day after the first inoculation. 

During the World War the Central Powers had considerable experience 
with the vaccine on the Eastern front. Hoffman (quoted by Wayson) re- 
ported that among the German troops when advancing in the regions of the 
Bug and Rokitano marshes, the mortality among the uninoculated was 
from 35 to 50 per cent, w^hile among those inoculated it was from 0 to 20 
per cent. Kaup (also quoted by Wayson) stated that after the Austrian 
soldiers had been inoculated, the morbidity was from 1 to 5 per cent, though 
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th’C exposure was great, and that the course was quite mild when the disease 
had been contracted. It is significant that a Polish newspaper, in comment- 
ing on a winter epidemic of cholera in Poland at that time, remarked, 
“Cholera seems to be a disease which attacks the civil population and spares 
soldiers.” 

Bacteriophage. — ^D^Herelle, who was appointed by the British govern- 
ment to head a special mission to study cholera in India, has reported the 
results of his work there; the following is from the Paris letter to the 
Journal of the American Medical Association (90, 783, 1928) : 

“The bacteriophage of the vibrio of cholera, when it is found associated 
with the latter, engages in a struggle with the vibrio and often comes off victo- 
rious. The cholera patients who recover spontaneously are those who have in 
advance an abundance of bacteriophages in the intestine. One finds in India, 
in the Punjab, entire villages completely free from cholera, though an 
epidemic rages around them, owing to the fact that the drinking water in 
these villages contains the bacteriophage in abundance. D'Herellc succeeded 
in eradicating the disease and immunizing the population of large areas by 
transferring to the wells of the country merely from 30 to 40 cc. of the cultures 
of the bacteriophage, which he easily obtained. The mode of treatment is 
simple. A culture is prepared of the bacteriophage that is found in the 
stools of convalescents. These cultures are somewhat peculiar in that the 
bacteriophage can feed only on living matter, and, furthermore, only on 
that to which it is liabituated. In this manner, its activity can be increased 
so that it will completely destroy in a few hours the bacterial cultures. Later, 
all that need be done is to administer a few cubic centimeters by mouth in 
repeated doses. As it finds an abundant food supply in the infected intestine, 
it develops easily, and a cure is effected with surprising rapidity, correspond- 
ing to the speed with which it destroys the vibrios. In Rajiana, which has 
some 3000 inhabitants, tliore were 56 cases of cholera, from July 3 to July 22. 
The treatment was begun, July 21 ; there were 4 new cases, July 23, but not a 
single case after that. In Lalpura, with 1500 inhabitants, there were 39 cases 
from July 23 to July 26; July 28, there was just 1 new case and the epidemic 
was ended. The most curious thing is that the persons thus treated dis- 
seminate the bacteriophage by their stools deposited on top of the ground and 
thus aid in stamping out the epidemic. D^Herelle was the hardest put to 
it in treating the grave cases, the patients being for the most part moribund, 
and these were just the cases in which his aid was sought. There was a 
mortality of 8 per cent in the patients treated and of 62 per cent in those 
not treated. It appears, therefore, that the prophylaxis of cholera will con- 
sist henceforth in combating an epidemic of the vibrion septique witli an 
epidemic of its parasite, the bacteriophage, which, when enhanced by 
cultivation, rapidly destroys the vibrio. If these statements are confirmed, 
this will certainly be one of the greatest conquests of bacteriology.” 

Unfortunately, these early bright promises have not been fulfilled in all 
instances, and the profession in India and elsewhere is divided in its opinion 
of the efficacy of this new method. The outstanding contribution recently 
has been the laying down of the dictum that there are three types of bac- 
teriophage and that, as no one gives a permanent lysis of a cholera culture 
and a mixture of two does so only rarely, a mixture of the three types is ab- 
solutely necessary for effective prophylaxis and treatment. So far no 
artificial mixture of this sort, of sufficient stability to be satisfactory, has 
been prepared; natural mixtures from patients have unquestionably both 
greater stability and potency. 

In India the difficulty of judging the effectiveness of the new methods is 
very great because the village headmen do not report the presence of the 
disease until several persons have died; the effect of ^ving bacteriophage 
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upon a large seale in the early cases is therefore still not clearly known, while 
the conclusions drawn from the results oliUiined in later cases must always 
be subject to a reasonable doubt, for cholera mortality always droiis toward 
th(i end of an epidemic. However, two areas of largo population tiave recently 
come under quasi-experimental conditions, and Col. Alorison, a close 
student of the subject, has been willing to say; ^‘On the final outcome of this 
experiment [i. e., after a period of years] it may be possible to say whether 
in areas not amenable to sanitation, to control of the water supplies, or to 
preventive vaccination, we may depend on an attack on the disease through 
an agent active against the vibrio itself, which the first cases of an ejiidemic 
can be made to distribute as they ordinarily distribute the cholera vibrio.'^ 
Col. Mackie states that, in 1933, feeling at Calcutta is still sharply divided for 
and against the efficacy of phage. 

Bacteriophage in Treatment . — The method of administration, as described 
typically by Aslieshov, Khan and Lahiri. is very simple. The bacteriophage 
is stocked in 50-cc. bottles and 5-cc. ampules; the undiluted substance which 
is an almost tasteless and odorless clear fluid, is taken by sipping in amounts 
of 4 cc. at a time at thirty-minute intervals in the beginning. Two bottles 
are taken in the first sixteen hours, and after the first twenty-four hours one 
bottle in the next fortj^-eight hours is considered sufficient. If one of the 5-cc. 
ampules is given intravenously for quicker action it must be well diluted with 
a saline solution containing 120 grains of sodium chloride to the pint of water. 


BLACKWATER FEVER 

I hesitate to commit myself on the delicate question of blackwater fever; 
indeed, I shall only state that there is a certain type of pernicious malaria 
(known as ^ffiemoglobinuric fevcT’O characterized by hemoglobinemia and 
the passing of large quantities of blood into the urine — which some observers 
hold not to be malaria at all. The interesting resear(!h(‘s of Thompson (1922- 
24) in Rhodesia produced strong evidence in favor of Plasmodium falciparum 
as the causative organism in all cases, but some observers hold tliat the 
syndrome may appear occasionally in benign tertian and exceptionally in 
quartan cases. Perhaps malaria with a tendency to blackwater has a differ- 
ent etiology from the ordinary form of the disease, and may b(^ caused by a 
spcicific plasmodium — P, tenue Stephens, as suggested by Sinton. Strickland 
and his collaborators believe that several varieties of mos(|uito(*s may be 
grouped into the single species A, funestus, which is capable of modifying the 
malarial parasites so as to make them more apt to provoke blackwater. Or 
the disease may be a plasmodium infection complicated with some other 
parasite, such as Bartonella, or by an unknown virus. However, everything 
revealed in most of the careful studies of the occurrence of blackwater fever — 
such as the painstaking work of Whitmore, for instanci‘, in the West Indies 
and Central America, and of many others in Africa, India and elsewhere — 
supports the belief, held by many physicians, that the disease is caused by 
neglected chronic malaria; nevertheless, Schuffner (1931) has placed the 
Malaria Commission of the League of Nations on record as opposed to the 
view that, in India at least, blackwater is merely a complication of malaria. 
Schilling and Jossmann have observed a case in a patient with general 
paralysis who had been inoculated in Berlin with benign tertian; James, Nicol 
and Shute (1932) have added two more cases inoculated with subtertian in 
England. 

, THERAPY 

Most writers do not favor the use of quinine, believing that the drug is 
either the provocative factor .or increases the severity of the symptoms by 
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increasing hemolysis. As a result of his exhaustive review of the 832 cases 
notified in Nigeria between 1899 and 1929^ Connal (1930) concludes that 
quinine may be acquitted of sf)ecific complicity in the production of the dis- 
ease, and that it is more fitting to stress the fact that by its proper employ- 
ment in prophylaxis and in the treatment of malaria, no case would proceed 
to the chronic condition of infection which is the precursor of blackwater 
fever. Yorke's trenchant comment upon this should be quoted: “It would 
really be interesting, if not advantageous, if the author would be’good enough 
to state precisely what he regards to be adequate quinine treatment and 
adequate quinine prophylactic treatment.” A large experience has caused 
Brem, and Decks and James, all of the Isthmian Canal Commission, to ad- 
vise against its use during an attack. In Deaderick's series of 2007 cases 
treated with quinine there was a mortality of 25.5 per cent, while in the 1183 
cases treated without quinine there was a mortality of but 10.4 per cent. 
One must ever be on guard, however, against post hoc ergo propter hoc reason- 
ing from statistical studies. Deaderick docs not hold that quinine should 
never be used, but states that the only conditions in which it is indicated are: 
First, where the parasites show no tendency to disappear after forty-eight 
hours from onset; and second, in the infrequent cases of intermittent hemo- 
globinuria where the outbreak corresponds with parasitic sporulation. 

Cort (1929) has had excellent results with ncoarsphenaraine in a small 
series of cases: 0.15 Gm. every day for three days, then 0.3 Gm. after an in- 
terval of three days, then weekly doses of 0.3 Gm. for three or four weeks, 
then the same dose two weeks apart for three to six months. In a few 
instances the treatment seemed to aggravate the hemoglobinuria temporarily, 
but usually convalescence was rapid. Cort feels that the increased use of 
alkalis in these cases was especially helpful, which is in accord with the ob- 
servation of many physicians. Cooke and Willoughby (1929) write: “Judging 
from the results of these two cases it appears that immediate transfusion 
with sodium bicarbonate solution is indicated in all cases of blackwater 
fever to curtail the duration of the attack, to prevent blockage of the kidney 
tubules, and to avoid suppression of urine.” Additional transfusions — from 
10 to 20 ounces of a sodium bicarbonate solution of 150 grains to the pint is 
perhaps the average dosage employed, sometimes followed by half the fluid 
quantity of 5 per cent glucose solution — arc considered indicated if there 
is no improvement within twenty-four hours. Low, Cooke and Martin ( 1928) 
feel that in desperate cases the fear of causing more hemolysis should not 
prevent the employment of blood transfusion. They apparently saved a 
moribund case in this way, but Manson-Bahr and Sayers (1927) failed in 
their case, though the first of the transfusions remarkedly revived the patient. 

For a consideration of the use of plasmoquine in blackwater fever, see 
page 110. 

Munoz, quoted by Cardamitis, reported, in 1920, the cure of 5 grave cases 
under intravenous injection of mercuric cyanide. Others have reported 
similar experiences since, and Cardamitis (1926) added another grave case 
to t}ic list, with prompt recovery after three intravenous injections of 0.01 
Gm. of mercuric cyanide in five days. 


CATARRHAL FEVER 
(Common Cold, Grippe, Influenza) 

I am in entire agreement with Fantus, who says that to draw a sharp 
distinction between common colds, grippe and influenza is futile; hence to 
embrace the whole group I have adopted the term “catarrhal fever,” as 
advocated by him. That the ordinary cold, ^ippe (or nonepidemic influ- 
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enza) and epidemic influenza are different manifestations of one and the same 
thing may be debated profitably by bacteriologists and immunologists, but 
from the standpoint of practical handling of the cases the point is not a 
controversial one. The successful treatment of all three is the successful 
prophylaxis of their complications. 

Catarrhal fever is an acute infectious disease the exact primary causative 
organism of which is not as yet known, though in view, of recent in- 
vestigations, it would seem that the virus is filtrable. It exists endemically 
as the common cold and grippe, and periodically and pandemically as 
virulent influenza. Both the cold and grippe occur with greatest fre- 
quency during winter and spring. The virulent type of influenza shows 
no predilection for season when first it appears, but alw^ays in the second 
and third waves which invariably characterize a pandemic there is a 
definite increase in incidence during the inclement months. The symptoms 
arc almost too well known to warrant description here: typical “cold in the 
head,” headache, chilliness, pains all over the body, especially in the back and 
legs, impairment of taste and smell, a nonproductive cough with considerable 
soreness behind the sternum, fever, malaise, etc. The variability of these 
symptoms largely determines our diagnosis: if the attack is mild, it is a 
“cold,” if severe, grippe; if the latter, and occurring during an epidemic, it 
is influenza. 

Influenza derives its name from the fact that during medieval times, wdien 
it was widely spread by the crusades, it was looked upon as a cosmic or 
celestial “influence” {influcntia corli ) . The correlative occurrence of lethar- 
gic states was definitely noted by Fernel in the sixteenth century. Influenza 
was common in both the new and old world througliout the seventeenth and 
eighteenth centuries, in the latter, century being dubbed influenza by the 
English and grippe by the French. The malady was more or less epidemic 
throughout the nineteenth century and pandemic in 1830-33, 1836-37, 1847- 
48, 1889-90. The visitation of 1918-19 is well known to most readers of 
this book. 

PROPHYLAXIS 

Chilling of any portion of the body and excessive fatigue both no doubt 
lower the resistance to the infection and should therefore be avoided, espe- 
cially during the inclement months. The crov/ding together of large numbers 
of people in closed spaces doubtless facilitates the spread of the disease, but 
whether prohibition of such meetings during an epidemic really affects the 
total morbidity is doubtful, since it would seem that a given epidemic of 
influenza persists until all wlio arc not immune have become so or have died. 
Such prohibitions are justified, however, in that they doubtless delay the 
incidence in many cases until the virulence of the virus has been somewhat 
attenuated by a lessening of the rapidity of its passage through the human 
host. I am not at all convinced that any of the vaccines, whether of the 
mixed type or composed of the so-called “influenza” bacilli, have been showm 
to be of positive value in preventing the disease. Gay’s discussion of the 
subject, as it contains an excellent bibliography, should b(‘ consulted by the 
interested reader. The use of the gauze mask and the antiseptic nasal «3pray 
have yet to prove their cases in carefully controlled clinical experiments; 
and, despite all the pother about it in the advertisements, there is not as yet 
any scientific evidence that excess of any of the vitamins — be it A or D or 
what have you — ^will prevent a cold, or grippe or “flu,” or have any effect in 
curing it. 

THERAPY 

Symptomatic Treatment.— There arc two chief indications, to keep the 
patient w^arm and to make him comfortable. The first of these can only be 
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met by putting him to bed, and this applies as well for the common cold as for 
gripi>e or epidemic influenza. I think that all those who had extensive 
experience in the pandemic of 1918-19, and were not seeking to show that 
some particular drug as used by them was marvellously efScacious, will agree 
with the statement that the occurrence of serious complications (which is the 
only thing to be feared in this disease, since influenza itself is practically 
never fatal) was confined almost exclusively to those who either would not 
or could not go to bed at once on the appearance of ssrmptoms. Thoiigh 
loath to, overburden an already slogan-weary world, my intense conviction 
on this point tempts me to advocate a facetious placard for display in all 
offices and factories: “Go home when you feel it!” I believe the industrial 
world would suffer far less economically when next the disease is rife among us 
if the individual who insists upon tottering about as long as he can were 
subjected to open scorn for his action. And the beam in our own eye? Who 
among us has not “stuck” at his post on the ward or in the clinic, or in the 
immensely more arduous pursuit of private practice, when he should really 
have been in bed with the “flu”? Surely to err here on the side of too much 
early care is to err not at all. 

The patient, then, should be kept warm in bed, but whether it is necessary 
to carry this to the point of causing him to sweat is a moot point. The 
question was certainly answered in the affirmative in the beginning at least 
of the recent pandemic, for salicylates and other diaphoretics were so generally 
employed by physicians that the laity looked upon drenching sweats as one 
of the characteristic symptoms of the disease. One wonders how many 
patients were submitted to fatal chillings by this means. Many very compe- 
tent clinicians deserted the excessive use of these drugs in treating the later 
waves of the disease. In the beginning, however, some such capsule as the 
following, to be repeated every three hours for only a few doses, will greatly 
relieve the patient’s discomfort: 


If. Acetylsalicylic acid gr. v 0.3 

Phenacetin gr. iiss 0.15 

Caffeine citrate gr. bb 0.03 


A “hot toddy” of whisky, sugar and hot water is of value to many pa- 
tients in the beginning, causing a mild diaphoresis, a considerable ameliora- 
tion of the general bodily weariness, and a grateful lessening of apprehension; 
there is no contraindication, despite all that emasculated reformers among 
us have said to the contrary. The old-fashioned Dover’s powder (powder of 
ipecac and opium, U. S. P.) used very much to be employed for this purpose; 
the dose is 5 to 8 grains (0.3 to 0.5 Gm.) . 

For the relief of the substernal tightness and pain, a mustard poultice is 
frequently employed. This is conveniently made by spreading between 
two layers of thin muslin a paste made by mixing equal parts of ordinary 
household mustard and wheat flour stirred together with warm water; it 
will not be nearly so effective if made with hot water. Prepared plasters 
which are very convenient to use may be purchased at drug-stores. Whether 
the prepared or home-made article is used, it shopld be left in place over 
the .upper part of the sternum until the skin becomes quite red, which usu- 
ally requires from fifteen to thirty minutes. 

Relief of the cough will also lessen the chest discomfort, but it should be 
remembered that therapy here should be in the direction of loosening 
and not drying the cough, for experience would seem to show that to dry up 
a cough, or to le^en the patient’s sensitiveness to it by repeated doses of an 
opiate, is to invite the most feared complication, namely, 4 >neumonia. This 
is not to be taken to mean that opiates are never to be used; on the oontrary 
they are frequently of value but, instead of using them in small doses routinely 
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in conjunction with a cough mixture, they should be withheld when possible 
until the patient shows signs of fatigue from the cough and restlessness, and 
then a full dose may be given sufficient to ensure several hoiurs of satisfying, 
strength-renewing rest. Among the expectorants ammonium chloride is 
probably the most certain in its action. Some such preparation as the. follow- 
ing, which contains approximately 8 grains of the drug to each teaspoonful, 
is usually effective if given every two hotirs: 


I). Ammonium chloride 3iv 15.0 

Syrup of citrio acid 8j 30.0 

Water to make 8iv 120.0 


Frequently the drug is used as in the following prescription, in which 
the “brown mixture”— containing too little of its active ingredients (paregoric, 
tartar emetic and spirits of nitrous ether) to be usually effective alone — ^very 
satisfactorily supplements the action when used as a vehicle: 


I). Ammonium chloride 

Compound mixture of fdy<'}^l>>za to make. . . . 
Label: 1 teaspoonful every two to three hours. 


5iv 15.0 

5iv 120.0 


It must not be forgotten, however, that this patient is being given an 
opiate here. 

If the ammonium chloride nauseates, sodium citrate may be substituted 
in 10- to 15-grain doses; this drug has the added advantages that it is a 
diuretic and indirectly an alkali. Or 2 or 3 drops of a saturated solution of 
sodium or potassium iodide may be given in water every two hours, but bear- 
ing in mind the frequent occurrence of iodism, the interval between doses 
should be lengthened as soon as possible. The syrup of hydriodic acid is 
well taken by children in doses scaled down from 1 drachm according to 
size and age. Fantus has found the iodide effect to be most pleasantly 
obtained in children by giving Sajodin in doses of 1 grain (0.06) mixed with 
sugar, 5 grains (0.3), and 10 per cent of cacao, preferably in the form of 
sweet tablets, though powders will do if tablets are not available. Syrup 
of ipecac is frequently used also. The U.S.P. expectorant dose is 12 minims , 
but this is too large if the drug is to be repeated often, which is the only 
way to get results with it. Therefore the best dosage is 5 to 8 minims every 
two hours and nausea is unlikely to occur. 


I^. Syrup of ipecac 3iv 15.0 

Aqueous elixir of riycyrrhiza to make Siv 120.0 

Label: 1 teaspoonfiu every two hours. 


For a child, with its preference for sweets, the syrup of glycyrrhiza had 
best be substituted, or any of the other vehicles liked by children may be 
used: syrup of raspberry, syrup of tolu (vanilla-like flavor), syrup of cacao 
(chocolate flavor), syrup of cinnamon. 

When it is felt that a full effective amount of an opiate should be in- 
corporated in the cough mixture, some such prescriptions as the following may 
be written (the doses are for adults, of course) : 


Pantopon 

Syrup of thiocol to make 

Label: 1 teaspoonful every three hours. 


gr. iss 0.10 < 
Siv 120.00 


The pantopon is present here in doses; for a note on the syrup 

of thiocol, see page 243. / 

I). Codeine sulphate v. viiss 0.45 

Ammonium chloride Siv 15.00 

« Syrup of citric acid Si 30.00 

Water to make Siv 120.00 

Label: 1 teaspoonful every three to four hours. 
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There is approximately i grain of codeine sulphate and 8 grains of am- 
monium chloride per dose here; a larger amount of codeine may be needed. 

Terpin hydrate is best reserved for the type of cough in which there is 
excessive secretion. It may be given in 4-grain doses in powders or capsules 
or in the form of the Elixir of Terpin Hydrate (N. F.) , which latter contains 
1 grain of the drug to the tcaspoonful ; it is well to bear in mind that this elixir 
contains 42 per cent of alcohol. 

As in all other fevers, water should be liberally given. The patient 
should take at least i tumblerful every hour while awake. It is often easier 
to induce the taking of this much fluid if it is given in the form of lemon- 
or orangeade. This fruit juice, since it is potentially alkaline, also helps 
to meet what is generally looked upon as a definite indication, namely, the 
necessity to overcome acidosis. Whether this acidosis actually exists, or 
whether the effectiveness of ^^alkalinizing the patient” is only an unfounded 
clinical tradition, is not definitely answered so far as I am aware. Ten or 15 
grains of sodium bicarbonate added to the glass of lemonade will help in 
accomplishing this desired result. In those cases in which there is nausea 
and vomiting, fluids should be given by rectum. From 2 to 8 ounces, accord- 
ing to the patient's size, of a 2 per cent sodium bicarbonate solution may be 
given as a retention enema every two to four hours until the stomach will 
retain water. 

And now the question of the initial cathartic. I well remember my late 
professor of medicine as, with serious mien, he said to us many a time in 
class, “Gentlemen, I always prescribe calomel on the first visit,” and then, 
with a sly twinkle in his eyes, “or on the second.” And doubtless he did 
just that. But why? Certainly if a cathartic is to be used at all it had 
best be calomel, or at least not a saline, for Macht and Finesilver have 
conclusively shown in both laboratory and clinic that the taking of a saline 
cathartic prevents the absorption, and therefore the effect, of other drugs 
taken simultaneously or quite some time later. But why give a cathartic 
at all when we know the debilitating effect of a purge even in a well in- 
dividual? Some time ago the following facetious letter, which has caused 
me much amusement, appeared in the Journal of the American Medical 
Association; I quote almost in toto: 

**To the Editor ' — I appeal to the fountainhead of medical knowledge for information 
on a subject of greatest personal and community importance. Shall I take a physic? 
And shall 1 ghe a physic to practically all my patients? I have not taken a physio for 
nearly ^teen yews and am in perfect health. * My iuLestiual exit operates as faithfully 
as the inlet, with an almost unvarying ratio of three to one. Traffic occasionally dows 
up a bit and as a consequence terminal unloadmg facilities may be put to some test, but 
this is never extreme and there have been no failures nor nced^ repairs. Once in a long 
iime I have a cold but in no instance has a cold ever slowed up deliveries. Years ago 
I always took a physic for my colds, which always did two ugly things to me: They always 
gave me a bellyache and disturbed mf regular evacuating habits. My colds without 
physics are just as brief as those subjected to the foregoing complications. 

, “ to patients. They all want a ‘thorough cleaning out' and ‘a change 

in diet. Regarding diet, ‘T am frequently distressed with my inability to supdy 
new formulas and combinations; but I am not now asking for any relief in this particular. 
However, I do want enlightenment on the contention that if the patient suddenly shows 
a Uttie fever or a subnormal temperature, or restlessness, or tympanites, or* a coUaps^ 
abdomen, or frequency of bowel movements or a total stoppage, or numbness of the first 
thm fingers on the right side, or anorexia, or a gluttonous appetite, or nausea, with or 
without vomiting, or a sudden dislike for the male j^arent, that such a patient should at 
once have a physic. And if so, what? and when? and ho<v long? 

A new treatise on skin disease just came to mv notice, and in going through it in 
a quick review, my memory may not serve me perfectly but I can now recall just one 
condition tl»t did not require a Spurge/ a ‘physic^ or a con^ete oveihauling of the elim- 
|natii» nmehin^, and that freews. 1 was pleased, as 1 have freoldes and it may 
be safe to go right on n^ecting my bowels as heretofore with safety. I have no more 
tiwiWe keeping my bowels regular than my nose Roman, and I have about come to the ' 
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coAclusioii that, colds or no colds, I need plastics for my nose just af frequently as pbjrsies 
for my bowels, and that’s that. 

‘‘Such limited reading of last editions as I do gives me scant support for my aversto 
to purges and 'thorough cleaning out of the intestinal tract.’ My ii^uent contact with 
physicians convinces me that I do far less cleaning out than they do, and when it comes 
to toning up a liver with laxatives I am almost a total failure. I try. In this community 
one simply must be able to do considerable in the way of toning up livers. It seems that 
we live in the toneless liver bdt; and since Marshall Field established that the customer 
is always right, we must tone ’em up as per general request, or they will get another toner. 
I do not know whether the people or the physicians established this belt, but it’s here 
alright and we live in the center of it. . . At a recent meeting of our society I 

informed my confreres . . . that I was making no effort to transform my ‘cold’ 
casesintodyscnterycases, and now 1 wish I had not fori fear I lost caste or something . . 

E. O. Harrold, M. D. 


Well, well I But this matter should be put to the test. Macdonald has 
recently made the attempt and, though his series was small and not subject 
to very rigid control, he has shown that during an epidemic of mild catarrhal 
fever occurring in an industrial plant, the loss of time among those who had 
taken an initial cathartic was 14.3 per rent greater than among those not so 
dosing themselves. Can the matter not be definitely settled during our 
next pandemic or during the next great war when considerable epidemics 
are certain to occur among troops under ideal conditions for carefully con- 
trolled clinical experiments? 

Other Measures. — ^These are legion, and so diverse have been the offer- 
ings of drugs having specific value, both in the United Stat^ and other coun- 
tries, that I believe none of them merit description. Considerable hope was 
felt for a time following the report, in 1924, of the American Army surgeons, 
Vedder and Sawyer, that they had found inhalations of chlorine to have a 
distinctly curative value in common colds, influenza, whooping cough and 
other respiratory diseases in which the infecting organisms arc located on 
the surface of the mucous membranes of the respiratory passages. Unfortu- 
nately, other investigators have been unable entirely or even in the main to 
confirm this finding. For instance, in the two clinics established by the 
Health Commissioner of New York City for the purpose of studying the 
use of chlorine, Harris has stated that only 6 5 per cent of 506 persons wi^ 
various respiratory diseases reported themselves as cured by the gas, in 
contrast to 71.4 per cent of 931 patients reported cured in the original paper 
of Vedder and Sawyer. Diehl’s findings are likewise not impressive. He 
studied the results of the chlorine treatment of 425 students with “colds” 
compared with the “medical” treatment of a group of 392 similarly aflSicted. 
Of the entire series, 51.4 per cent of those treated with chlorine and 47.9 
per cent of those given medical treatment recovered in three days; while 73.3 
per cent of those treated with chlorine and 72.6 per cent of those with medical 
treatment recovered within a week. , 

A new, purely symptomatic type of therapy, which has been consider- 
ably used in Germany in recent years, is the intramuscular injection of ethe^. 
An ampule containing i cc. of ether and ^ cc. of olive oil, to which has been 
added a small amount of a local anesthetic, is injected on the evening of the 
first and second days and repeated if necessary on the fourth and fifth 
evenings. In Strehl’s (1932) enthusiastic report of 150 cases, the following 
seem to be the outstanding results: a feeling of bodily comfort replaces the 
chilliness, the cough becomes much less wracking and more productive and 
the breathing easier; the feVer falls and the initial slight feeling of euphoria 
soon ‘gives way to sleep in most cases. All of this sounds very well and the 
treatment is probably at least harmless in properiy selected cases but there 
is some indication in the reports that the sense of dryness and burning in ^e 
mouth, nose and throat can sometimes be very objectionable. The champions 
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of this therapy consider it to be contraindicated if there are signs of bronchial 
congestion. 

Many patients in the mild attacks of catarrhal fever are principally 
made i^ncomfortable by the excessive nasal secretions and the feeling of 
fulness in the head. Both these syuiptoms can be greatly relieved by the 
use of an oil spray, such as the following: 


Thymol 

Menthol 

Eucalyptol 

Liquid petrolatum 


gr. 8S 0.03 

gr. iv 0.24 

nj^x 0.60 

5ij 64.00 


This will require the use of the oil nozzle on the atomizer, or, if pre- 
ferred, 5 drops or so of the mixture may be placed well back in each 
nostril with the patient recumbent. Or a few drops of 10 per cent of menthol 
in alcohol may be inhaled from a handkerchief. A teaspoonful of the fol- 
lowing inhalant may be vaporized by pouring scalding water upon it in a 
previously heated cup; with his head low over the cup, and a large towel 
enclosing both, the patient breathes with mouth open. Sometimes the feel- 
ing of stuffiness is only increased by such a steamy inhalant; exposure should 
be avoided for an hour after its use. The housewife will be grateful if 
forewarned that both the cup and spoon are very difficult to clean after 
their employment for this purpose. 

I^. Oil of pine needles 5iv 16.0 

Tincture of benzoin to make Siv 128.0 


If desired, creosote (3 ss) may be added to the above, but as it is a mixture 
of phenols there is some reason to believe that if used too freely it may cause 
some damage to the kidneys. For bed-ridden patients. Means and Lerman 
have found it convenient to place the above ingredients in an ordinary tea- 
kettleful of boiling water on a chair beside the bed ; a length of large rubber 
tubing is stuck onto the spout and the patient takw the free end into his 
mouth, thus getting the full effect of the medicated steam without having 
to put his neck into an uncomfortable position. 

Complications. — ^The most frequent complications are acute sinusitis, 
otitis media, mastoiditis, purulent bronchitis, bronchiectasis, and pneumonia. 
Bearing in mind that catarrhal fever patients die from the complications 
and not from the disease per se, the employment of the treatment as outlined 
in the last few pages (“coddling” treatment as Fantus has styled it) offers 
our best hope of holding down the mortality, designed as it is to prevent the 
occurrence of complications. Of course so far as is possible the patient 
should be isolated from sources of secondary infection. 


CEREBROSPINAL FEVER 

(Epidemic Cerebrospinal Meningitis, Meningococcus Meningitis, Spotted 

Fever) 

Cpebrospinal fever is an infectious disease which occurs sporadically or 
in epidemics and is caused by the Meningococcus {Diplococcus intracellu- 
laris) ; infection probably takes place by droplet transfer from an active case 
or from a^ healthy carrier. Symptomatically, and indeed perhaps patho- 
logically, it can be divided into three stages, the first two of which are 
unfortunately not often recomized. The first stage may simply be a carrier 
stage without symptoms, or there may be a tonsillitis, pharyngitis, or sinusitis. 
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or a conjunctivitis with discharge containing the causative orgamsm. In the 
second stage the patient goes to bed, where he lies curled on his side, knees up 
and head bent toward them; he is extremely apathetic, loses both play of 
feature and modulation of voice, and when urged will complain in monosyl- 
lables of being “sore” all over his body. It is during this stage that the rash 
appears. In the third stage the diagnosis is most frequently made. Here 
there is the bursting headache, chilliness and erratic fever, possibly delirium 
or coma (in children, of course, often convulsions) , cloudiness of the spinal 
fluid, with increase in pressure unless block has occurred, and the well-known 
Kernig’s and other signs. The disease is characterized by what an irate 
friend of mine once called an “unnecessary tendency” toward complications, 
such as panophthalmitis, endocarditis and pericarditis, pneumonia, otitis 
media, internal hydrocephalus, etc. Relapses occur in perhaps one fourth of 
all cases; cases which run an entirely atypical course for several weeks are 
also not uncommon. 

So far as I am aware the first published accounts of cerebrospinal fever 
were those of (laspard Vieusseaux (1805) at Geneva, and L. Danielson and 
E. Mann (1806) in Massachusetts. In 1811, the American, Elisha North, 
published a large monograph on the subject. Weichselbaum discovered the 
causative organism in 1887, and Flexner introduced the antiserum in 1909. 
The periods when the disease has been most rife are the following: 1805-30, 
1837-^0, 1854-74, 1904 to the present. 

THERAPY 

The frequent drainage of the spinal canal, without other treatment, was 
the sheet anchor of therapy in the days prior to the world-wide epidemic of 
1904, when we had no specific treatment for this disease. And indeed there 
are still those who maintain its superiority to the use of serum. 1 cannot 
but feel that the dangers of the serum treatment are gi'ossly exaggerated, 
though it must be admitted that some danger there surely is. Here are the 
figures, however: Duiing the preserum period the recorded mortality in 
the United States was about 80 per cent, in France 75 per cent, in England 
70 per cent, and in Germany 60 per cent. Since the use of serum became 
widespread, the gross mortality everywhere has been reduced to about 30 
per cent, and in some epidemics it has been brought much lower even than 
this. 

The Use of Serum. — ^Antimcningococcus scrum is prepared by immuniz- 
ing horses with different strains of meningococci. Polyvalent serum should 
always be used as the superiority of the monovalent serum over the poly- 
valent serum made in the United States has not been demonstrated. It 
is important to bear in mind, however, that serums from different sources 
oftentimes vary in their potency against a given case of the disease. This 
difference was well shown in the recent World War. At the beginning of 
the outbreak of epidemic meningitis in the British armies, the antiserum 
used failed to reduce the mortality below 40 per cent, except in the London 
district, where it was reduced to 18.5 per cent. Trial of this London serum 
elsewhere quickly showed its superior effectiveness wherever used. The ex- 
perience in the Salt Lake City, Utah, epidemic of 1929, as reported by Ander- 
son, was of a similar nature. If a patient does not respond to an injection of 
serum as it is felt he should, a new supply from a different source should be 
obtained at once. 

The importance of the early administration of the serum is well shown 
in Table 2. 

Intraapinal Injection . — ^Intraspinal injection of serum should be made 
about once in every twenty-four hours in the average case; in very severe 
eases it may be repeated every twelve hours for three or four doses and there- 
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Tablb 2. — ^Effect op Serum on Mortality in Cerebro8pinal Meningitis 



Before third day 18 1 7 1 8 2 13 0 13 2 9 09 

From fourth to seventh day 27 2 11 1 * 14 4 26 9 20 4 

After seventh day 36 6 23 5 24 1 47 0 28 6 60.0 


after every twenty-four hours until the symptoms markedly decline. The 
average case probably requires four to eight doses, but it may sometimes he 
’necessary to administer as many as twenty before the fluid becomes sterile; 
two successive sterile fluids at twenty-four-hour intervals is a satisfactory 
indication for stopping treatment. “If, however, the symptoms do not im- 
prove after the fluid becomes sterile, and the serum has been temporarily 
discontinued, it is well to resume the injections, as they may be due to a 
localized meningitis with adhesions which may be favorably influenced by 
the continued use of the serum” (J. B. Neal, Meningitis Div., N. Y. C. Dept, 
of Health).' Bunim and Wies (1933) feel that in resistant cases the addition 
of 5 cc, of fresh normal human serum might advantageously be made, for its 
complement content, to each 15 cc. of the antimeningococcus serum. When 
the semm is discontinued a daily or every other day spinal drainage is of 
value in lessening the tendency toward a hydrocephalic block, and is also 
of value in enabling one to detect early signs of recrudescence. In making the 
spinal injection enough fluid should be withdrawn by lumbar puncture to 
reduce the pressure to normal, i, e., until the flow is about 1 drop per minute; 
this amount is usually from 20 to 60 cc. Then introduce the serum, 
warmed to body temperature, the amount to be from 5 to 10 cc. less than the 
amount of spinal fluid withdrawn; the usual amount ^s between 20 and 40 cc. 
Let it run in by gravity, never by forcible injection. Also the needle should 
be left in place for a few minutes to see whether grave symptoms are going 
to occur, such as rapid and irregular pulse, cyanosis and respiratory em- 
barrassment. These symptoms can usually be overcome by the prompt with- 
drawal of fluid; artifleial respiration may have to be resorted to for a time. 
It is well to give a hypodermic of morphine and atropine before the injection. 

If, correctly performed, spinal puncture fails to produce fluid, it is fair 
to assume, what will be true in most oases, that hydrocephalic block has taken 
place. This complication demands immediate drainage by puncture of the 
cisterna magna and introduction of serum there. This is usually easy to 
accomplish in children, but in adults the skull will ofiUlhtimes have to be 
trephined in order to draw off fluid and replace it with serum. We thus 
actually place antibodies where they are greatly needed, but it should be re- 
membered that in replacing the fluid with serum in this way we are in a meas- 
ure stultifying ourselves, for the relief of pressure itself is of tremendous im- 
imrtance. Bearing in mind the work of Weed and McKibben, who have shown 
that the intravenous injection of hypertonic solutions of certain electrolytes 
and ciystolloids causes a transient rise and then a very pronounced fall in 
, the spinal fluid pressure, would it not be well to make injections of this sort 
a matter of routine in the cases, as suggested by Haden? He has reported 
2 cases in which the slow injection of several hundred cubic centimeters of 25 
per cent glucose solution over a long period of time seemed to be an im- 
pon^t factor in the favorable outcome. Fay has fount! that magnesium 
sulphate solution, 1* ounces of. crystals in water by mouth or 3 ounces of 
crystals in 6 ouncetof water by rectum, has given marked relief from symp- 
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toms of intracranial pressure in other conditions. Could not this siiiiplc 
procedure be utilized also? Recently, Stookey, Elliott and Teachenor have 
introduced the conception that extreme edema of the cord is the cause of 
spinal block in many instances, having encountered the condition post mortem 
in 4 out of 17 cases in infants. They feel that since beginning the use of 
concentrated glucose solution (50 per cent) intravenously where block 
of this nature has been diagnosed they have seen a reestablishment of the 
circulation of the cerebrospinal fluid take place. 

Intraoenom Injection , — ^Tho combination of intravenous injections of 
serum with the intraspinal injections has been much advocated of late. It 
would seem rational and advisable to give serum intravenously in all cases 
were it not for the fact that the intravenous injection is often associated with 
a more severe systemic reaction than attends the. intraspinal injection. In 
adults this reaction is rarely followed by serious consequences, but Blackfan 
believes the danger to be so great in children that he prefers in them to give it 
intravenously only in cases in which the organism persists or reappears in the 
blood stream. Herrick's experience with this combined therapy in adults 
at one of the large army cantonments was most gratifying. In 137 cases 
treated by intraspinal methods alone, the mortality was 34.3 per cent; in 
128 cases treated by a combination of intraspinal and intravenous therapy, 
the mortality was 14.8 per cent. He says: “The intravenous treatment must 
be employed with boldness, yet with care. One must be prepared to give from 
four to eight massive injections by vein of from 80 to 150 t*c. during the 
acute stages of the disease or a period of from two to four days. There is 
much more danger in insufficient than in excessive intravenous serum ad- 
ministration. We have, in fact, in 128 cases so treated, had no serious serum 
effects. Our regrets have been that serum was not more freely used in many 
of the early cases. 

“The desensitization by subcutaneous injection of 1 cc. of serum one hour 
before the introduction of serum into the vein and the cautious iqjection of 
the first 15 cc. at the rate of 1 cc per minute are the secrets of safe intravenous 
serum therapy. Immediate stopping of the injection with the appearance of 
dyspnea, pallor, cyanosis, vomiting, weak, rapid or irregular pulse or other 
immediate serum effects is essential. Renewal of the attempt after two 
or three hours is rarely unsuccessful. Even those patients thoroughly 
sensitized to serum by earlier courses of treatment can be treated safely with 
these precautions. It is desirable to give morphine and atropine before the 
injection, but they are not absolutely necessary." 

One cubic centimeter of epinephrine hydrochloride, 1: 1000 solution, is 
useful in combating the alarming symptoms. 

Serum-fluid Sul^itution , — In an attempt to accomplish the substitution 
of serum for infectea cerebrospinal fluid, Lyon (1932) has introduced serum 
into the ventricles above while simultaneously withdrawing the purulent 
fluid from the spinal subarachnoid space below. The method, which has suc- 
ceeded very well in his hands and will most likely be given an extensive trial, 
is as follows: 

“A new 19- or 20-gauge Luer lumbar puncture needle 7 cm. long was intro- 
duced into the right ventricle. The stylet was left in place, the patient turned 
on his left side and a lumbar puncture performed with a new 20-gauge Luer 
needle. A 100-cc. Luer syringe, connected by a rubber tube 20 cm. long, 
was attached then to the lumbar puncture needle and the baby placed in a 
position of normal extension. Then with the patient still on the left side a 
100-cc. Luer syringe barrel was connected to the needle in the ventricle by 
a rubber tube 20 cm. long. This syrin^ barrel contained 90 co. of anti^ 
meningococcus serum to which had bedii added 1 cc. ^of neutral phenol- 
phtbalein. The weight of the dependent plunger at the lumbar puncture 
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needle combined with that of a column of serum at the ventricle from 10 to 
30 cm. high provided the only pressure employed. After from 65 to 70 cc. of 
purulent fluid had been withdrawn and about 55 cc. of serum introduced, the 
dye appeared in the fluid from the lumbar ptincture needle. Both syringes 
were then disconnected from their respective needles and the fluid from each 
allowed to flow until it dropped at the rate of approximately 30 drops per 
minute. This rate was considered an indication of essentially normal pres- 
sure. Approximately 0.5 cc. of fluid escaped from the ventricular needle be- 
fore pressure there was normal. Then the needle was withdrawn. In a short 
time the fluid from the lumbar region indicated a return to normal pressure, 
approximately 2 cc. having escaped before this occurred. The lumbar needle 
was then withdrawn. The usual febrile reaction occurred. Small amounts of 
fluid were withdrawn from time to time for study and for the relief of pres- 
sure. Cultures and smears were made to determine when sterilization of the 
fluid occurred. Forty-eight hours following the first substitution, the pro- 
cedure was repeated except that the patient was placed on his right side and 
the left ventricle tapped. Approximately 15 cc. more of fluid was rernoved 
than was introduced. Following the second administration spinal drainage 
was done with decreasing frequency and the progress in the spinal fluid char- 
acteristics noted. . . . 

“In spite of the age of the five infants treated, and the severity of their 
infections, an early and complete recovery occurred in each case. The cere- 
brospinal fluid was sterilized within twenty-four to forty-eight hours follow- 
ing the first substitution of antimeningococcus serum. The duration of the 
illness was shortened. There were no sequelae. A large initial dosage of 
serum combined with an extensive withdrawal of contaminated cerebrospinal 
fluid was obtained. The resulting concentration of serum was high and an 
intimate contact of serum with meningococci was provided. Early steriliza- 
tion of the fluid occurred. In each case, two serum substitutions affected a 
clinical cure. Fewer injections of serum were required. In this manner it 
was possible to avoid the complications resulting from the repeated adminis- 
tration oi senim intrathecally. 

“The substitution of serum by this method did not produce any untoward 
effects in the patients so treated. Vomiting, convulsions, cardiac or respira- 
tory embarrassment, etc., did not occur. There was no increased depression 
or aggravation of the clinical condition at any time. The output of cerebro- 
spinal fluid in response to serum injected was greater than obtained by other 
methods of administration. This was a favorable adjunct to therapy as it 
provided excellent lavage of the cerebrospinal fluid spaces. Spinal drainage, 
when indicated, prevented difficulties from increased fluid pressure. In the 
forty-eight-hoitf period following the introduction of serum, as little fluid as 
possible was withdrawn, in an attempt to maintain throughout that period 
a high concentration of serum.” 

Intracarotid Injection of PregVs Iodine Plus Serum . — Stimulated by the 
preliminary studies of Kolmer, Crawford (1932) has reported the administra- 
tion of Pregl's colloidal iodine solution in 6 cases that had shown unfavorable 
response to specific serum ; there were 4 recoveries. ' 

**Ca8e S. — E. W., a woman, aged twenty-nine, admitted to the Henry Ford Hospital, 
June 19, 1929, had typical signs and symptoms oi meningococcus meningitis* The med- 
ical treatment was active, consisting of 353 cc. of specific serum given intraspinally, 
intravenously and by cistern. The course became umavoraHe, the patient becoming 
semicomatose and dwrious. The cell counts and cultures indicated poor response to the 
tr^tment. Surgical aid was requested and we injected 10 cc. of Pre^s solutmn of iodine 
^d 15 cc. of specific senim into each carotid artery, followed by' dstem puncture on the 
lunth, elev^th, and thirteenth days of ;the disease. The condition improved noticeably 
afto each injection and the cultures became negative the day after the third injection. 
The patient made a complete recovery and left me hospital on the twentieth day*” 
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Crawford believes that Pregl’s solution may be given safely in doses of 
20 to 30 cc. daily for three or four days, but no longet nor in any higher 
dosage. “With that dosage and duration there should be some improvement 
if it is going to help.” He mentions the case of a young girl in whom an 
acute hemorrhagic nephritis was found at autopsy after a dose of 50 cc. on 
three successive days. 

Other Measures. — Morphine should be given without stint to disturbed 
patients to control violent symptoms during the first twenty-four to forty- 
eight hours. Large amounts are well tolerated. Chloral hydrate and the 
bromides are also useful. 

Relapse. — ^In the relapses and recrudescences which so frequently occur 
in epidemic meningitis the entire cycle of treatment must be repeated with 
the same meticulous care used in the initial course. 


CHICEENPOX 

(Varicella) 

Chickenpox is an acute infectious, and ve^ highly contagious, disease of 
unknown etiology, which attacks nearly all children at some time during their 
early years. A great many serious students are at the present time attempt- 
ing to show a causal relationship between it and herpes zoster (shingles) , but 
they have not met with success as yet. The malady is characterized by the 
sudden appearance of a vesicular rash usually without any prodromal or 
accompanying constitutional symptoms ; when the latter do appear they are 
extremely mild. The rash may be differentiated from that of smallpox 
(a feat not always so easy of accomplishment as this glib statement would 
indicate!) by the fact that it begins oh the back or some part of the trunk 
whence it spreads to the whole of the body, including the scalp, but is seen on 
the face and palms and soles only occasionally, and then to the extent of 
only a few lesions; that several stages of the eruption may be seen at one 
time, to wit, erythematous maculopapules, clear vesicles, turbulent vesicles, 
somewhat pustular vesicles, and crusted vesicles; and by the fact that these 
vesicles are unilocular (collapse completely after a single needle puncture) 
and are not umbilicated. 

The incubation period varies from four to more than twenty days but 
the vast majority of cases develop within twelve to fourteen days after 
exposme. One attack practically always protects for life. So far as is known 
to me there is no racial immunity to chickenpox. 

The disease was first described by Ingrassias (1553) , but the most famous 
of the early treatises is that of Heberden (1767) , which contains his original 
illustrations. Attention was first attracted to the possible relationship of 
chickenpox to herpes by Bokay in 1892. . 

THERAPY 

Chickenpox is constitutionally a mild affair and usually requires no treat- 
ment. For control of the itching recourse may be had to the measures 
employed in smallpox (see p. 166) . After-scarring is very infrequent. 

' PROPHYLAXIS 

Chickenpox in adults, if not actually a serious malady, is certainly more 
incapacitating than it is in children, from which it would seem advisable to 
permit all youngsters to contract it in order to become immune before they 
reach maturity. Recently, however, studies have been made in the pro- 
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phylaxis of the disease which find their justification in the fact that its 
eictreme contagiousness sometimes makes it an ‘^unpleasant complication 
among groups pf children in hospitals” (Scharaberg). The measures em- 
ployed are vaccination and injection with convalescent serum. 

Vaccination.--^The vaccination of exposed individuals with the contents 
of chickenpox vesicles was introduced in Germany by Kling in 1913, but from 
the subsequent reports of Cooke, Handrik, Rabinofif, Michael, Greenthal, 
Meyer-Stromfeldt, Waddell and Elcy, Hess and Unger, Mitchell and Ravenel, 
and others, it is very unlikely that the method can be counted upon to con- 
trol institutional outbreaks where immediate protection of children already 
exposed, rather than permanent immunization, is desired. Indeed, Soldin, 
in Germany, and Hoffmann, in Switzerland, both feel that this type of 
vaccination actually only induces a mild attack of the disease anjd that 
vaccinated children can be infectious for nonvaccinated ones. However, 
the method is still being studied; the technic follows: 

“To secure the best results, vaccination should be performed on the 
first or second day of exposure. The contents of a fresh vesicle is drawn 
into a capillary tube (after cleansing the vesicle with alcohol and saline 
solution and wiping dry with cotton) . The contents of the tube is expressed 
onto the forearm of the patient to be vaccinated, and forty or fifty punctures 
through this fluid are made with a sterile needle; the needle merely punctures 
the epidermis and no blood is obtained. The procedure is practically pain- 
less and can be done in a minute or two. The fluid is allowed to dry on 
the arm and seals the punctures. If a ‘take^ occurs, it will be noticed that 
between the eighth and thirteenth day a papule appears at the site of 
vaccination. This rapidly changes to a vesicle and then to a crust which 
later drops off, leaving in some instances a scar which resembles the scar 
remaining after smallpox vaccination. There is usually no fever or dis- 
comfort from the vaccination. Precautions are taken to avoid the use of 
vesicle fluid from syphilitic patients.” 

Convalescent Serum. — In 1923, Blackfan, Petersen and Conroy intro- 
duced the use of convalescent serum in the prophylaxis of chickenpox, and 
reported that among 42 susceptible children to whom 5 cc. of this serum had 
been given within five days of exposure, 7 contracted a mild form of the 
disease and 35 escaped without symptoms. Weech (1924) treated 9 infants, 
of whom 8 did not contract the disease and the ninth had only an extremely 
mild attack which did not develop until after the unusually long incubation 
period of twenty-two days. Mitchell and Ravenel treated 68 children, of 
whom only 4 developed the disease, and in these also the incubation period 
was abnormally long. It would seem that the best dose is 4 to 10 cc., given 
intramuscularly into the lateral aspect of the thigh. Reactions of any 
moment apparently do not occur. The careful studies of Gordon and 
Meader (1929) have demonstrated that the serum furnishes a high degree of 
protection if obtained within one month of the appearance of the donor's 
eruption; obtained thereafter it is less efficient, and after five months confers 
protection in only a third of the immunized susceptible patients. The blood 
is centrifuged, the serum from several donors pooled, passed through a 
Berkfeld filter and, after sterility tests over seven days, bottled in 15 cc. 
vials. When stored in the ice-box the serum thus prepared is said not to lose 
its potency up to four months. Such serum confers a brief passive immunity 
upon approximately 90 per cent of susceptible exposed individuals. 


COMMON COLD 
(See Catarrhal Fever) 
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DENGUE 
(Breakbone Fever) 

Dengue is an acute fever of unknown origin which occurs endemically 
and sometimes epidemically in warm countries. Boylon, of Java, first de- 
scribed it in 1779, and the American, Benjamin Rush, in 1780. Graham, in 
Beyrouth, Syria, in 1903, first suggested that it is mosquito borne, and Cleland 
and Bradley, working in Sydney, Australia, in 1928, clearly showed it to be 
transmitted by the yellow fever mosquito, Stegomyia fasciata. In the 
Philippines, where the morbidity rate of dengue fever is and always has 
been high for American troops, much in regard to its transmission, incuba- 
tion period and immunity has recently been brought to light (see Siler, 
Hall apd Hitchens; Holt and Kintner; Simmons, St. John and Reynolds in the 
Bibliography). In the last few years it has several times been epidemic in 
the southern United States, the 1922 epidemic in Louisiana comprising, 
according to Scott, some 30,000 cases; Levy says that there were 500,000 
cases in Texas between June and December. In the Greek epidemic of 1928, 
there developed 239,000 cases in Athens alone in one month. The disease is 
usually not very difficult to diagnose for it never develops in the absence of 
mosquitoes and consequently is never present after frost. However, yellow 
fever must always be borne in mind, and some quite competent observers 
maintain that it is an abortive form of this disease, though it seems to me 
that the evidence is insufficient. The characteristic onset is sudden, with 
severe headache and pain behind the eyeballs, muscle and joint ache and 
usually excruciating backache, extreme fatigue, a rapid rise of temperature 
and pulse rate, and a constant leukopenia, this latter of great diagnostic 
importance. On the third day the temperature falls rapidly, usually accom- 
panied by sweats, diuresis and nosebleed, and the patient feels much im- 
proved. However, on the fifth day the process recurs and there is usually 
a third definite attack also. During the second effervescence a rash of varied 
character appears on the body in most cases. The second and third attacks 
are milder than the first; sometimes, however, the intermissions do not occur. 
A fourth attack is extremely rare. Convalescence is often quite protracted. 
Apparently one bout of dengue confers a high degree of immunity of about 
one yearns duration. 

THERAPY 

Here, as in its kindred affection yellow fever, we have an endemic and 
epidemic mosquito-borne disease which, in its characteristic symptoms and 
capacity for debilitating at a stroke large numbers of people, cries aloud 
for specific therapy. But in vain. Indeed, because the disease itself is 
rarely fatal and seldom gives rise to serious complications (save in aged 
and debilitated individuals and in pregnant women), evidence of serious 
application to a study of its symptomatic treatment is all but lacking in the 
literature. One reads that salicylates give great relief from pain though 
sometimes morphine is necessary, that the bowels should be “freely opened” 
and “fever treatment” applied, that the heart should be guarded against 
severe strain during convalescence. Verily, verily, here is a plea for dis- 
tinguished service. 

All attempts at protective vaccination have so far met only with failure. 


DIPHTHERIA 

Diphtheria is an acute infectious disease, caused by Bacillua diphtheriae, 
which is endemic in larger centers and often becomes epidemic during the 
winter months. It occurs chiefly in children. In the beginning of the 
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attack the patient is but moderately indisposed, having a little soreness of 
the throat and slight elevation of temperature. However, the typical mem- 
brane soon begins to form in the throat and by the third or fourth day 
is quite thick and may cover a considerable part of the fauces. Absorption 
of toxins from the local lesion gives rise to profound constitutional symptoms, 
and there may be definite degeneration of the heart muscle, kidneys and 
peripheral nerves. Bronchopneumonia is a complication in nearly all the 
fatal cases. Average cases, if properly treated with -antitoxin, show a 
rapid subsidence of severe symptoms and are fully convalescent in seven 
to ten days. In especially virulent cases, or those not properly treated, 
the symptoms may gradually increase in intensity to about the sixth day, 
when there will be considerable obstruction to the nose and throat by the 
spreading membrane, a massive cervical adenitis and cellulitis, rapid and 
feeble pulse, and perhaps subnormal temperature. Then coma supervenes 
upon the profound sepsis and finally death. In that type of the disease 
in which the membrane first appears in the posterior part of the nasal 
cavity, and in the laryngeal type, where the symptoms are respiratory from 
the beginning, the prognosis is especially poor. 

According to the Babylonian Talmud (352-427 A. d.), the ancient 
Hebrews so much feared diphtheria that upon the discovery of the first case 
in a community the shofar was blown; for all other contagious diseases it 
was sounded only after the third case was reported. The classical description 
was that of Aretaeus the Cappadocian {circa 100 a. d.) . Actius, in the sixth 
century, mentions paralysis of the palate as a sequel. A number of epidemics 
of the Middle Ages were described by prelates of the period; during the 
Renaissance and well up into the eighteenth century the Spaniards and 
Italians particularly concerned themselves with its description. I believe 
that the first recorded cases in America occurred in Massachusetts in 1659. 
To me it seems a strange thing that the diminished liability to the disease after 
adolescence was apparently not recorded in the literature before the publica- 
tion of Heberden^s famous Commentaries in 1802. Bretonneau gave the dis- 
ease its present name in 1826, but the laryngeal and pharyngeal types were 
not recognized as being the same malady until 1880. Von Behring introduced 
antitoxin in treatment'in 1894 and toxin-antitoxin in immunization in 1913. 
The present pandemic developed in the middle of the last century and has 
reached all parts of the world, though it is unquestionably very much more 
prevalent in colder climates, especially the north temperate zone, than in 
the tropics. A little before the turn of the century a slight decline in incidence 
set in, but the rate has not fallen generally and in recent years has indeed risen 
in some countries ; mortality, however, has considerably diminished, and it 
is but a question of time until the newer immunization methods will effect 
a similar reduction in the world morbidity figures. 

THERAPY 

Antitoxin Treatment. — ^Before the discovery of antitoxin the mortality 
from diphtheria was about 40 per cent; since its use this figure has been 
gradually reduced, and now varies between 5 and 10 per cent. Its efficiency 
depends upon the administration of a sufficient dose as soon as possible to 
prevent the action of the toxin upon the heart and nervous system. If 
treated with antitoxin within the first twenty-four hours nearly every 
patient can be saved. Delay of two, three, or four days may mean irrepara- 
ble injury to vital organs by the absorbed toxin, which cannot be neutralized 
by subsequent administration of even enormous doses of antitoxin. The 
data, taken from Ker (quoted by Zingher) , are well displayed in the follow- 
ing table (Table 3) : 
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Table 3. — Relation of Mortality in Diphthbbia to Time of Administration of 

Antitoxin 


Number Pcrcientage 

Day of illness. of Deaths. ' of 


patients. inort^ity. 

First 329 5 l.r)2 

Second 2269 77 3 39 

Third 2497 166 6.8,5 

Fourth 1(512 176 10.91 

Fifth... ‘ 911 136 14.92 

Sixth 416 ,54 12.98 

Seventh 320 .53 16., 56 

Later .327 50 1,5.29 

Total 8,591 716 S.33 


The first injection should be large enough to conirol the disease. One 
large dose given early is far more efficacious than the same amount in divided 
doses. The usual site for subcutaneous injection is the infrascapular region. 
Very sick patients, those who have only received antitoxin after delay, or 
patients in whom the disease is progressive be(‘aiisc of an insufficient first 
dose, should be given a large intravenous injection whenever feasible. In 
this way the full value of the antitoxin is obtained at once ; the absorption 
from the subcutaneous injection is so slow that many hours must elapse before 
any great amount of antitoxin finds its way into the general circulation. 

The following table gives the doses recommended by the New York City 
Department of Health (Table 4) : 

Table 4, — Amount of Antitoxin Hequiiied jn the 1'iieatmknt of Dij»htheria 



Mild oases. 

Moderate. 

Severe,* 

j Malignant.* 

Infants 10 to 30 pounds in weight 
(under two years) 

2(K)() units 
to 

3000 units 

3(X)0 units 
to 

.5000 units 

5000 units 
to 

10,0(K) units 

7,500 units 
to 

10,000 units 

Children 30 to 90 iiounds in 
weight (under fifteen years) 

3000 units 
to 

4000 units 

4(KX) units 
to 

10,0(X) units 

10,(X)0 units 
to 

1,5, (XX) units 

; 10,000 units 

1 to 

20,(X)0 units 

Adults 90 pounds and over in 
weight 

30(K) units 

ft) 

,50(K) units 

.5000 units 
to 

10,000 units 

10,000 units 
to 

20, (XK) units 

20,000 units 
to 

40,(X)0 units 


* When given intravenously one half the amount stated. 

Cases of laryngeal diphtheria, moderate cases seen late at the time of the 
first injection, and cases of diphtheria occurring as a complication of the 
exanthemata should be classified and treated as ‘‘severe” cases. 

In all cases a single dose of the proper amount, as indicated in the 
schedule, is recommended. 

It is recommended that the methods of administration be as follows: 

Mild Cases: Subcutaneous or intramuscular. 

Moderate Cases: Intramuscular or subcutaneous. 

Severe Cases: Intravenous or intramuscular. 

Malignant Cases: Intravenous. 

When fclie antitoxin has been ailininisterefl early enough and in sufficient 
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dose to be fully effective, a striking improvement is soon seen, as manifeted 
by a fall in temperature and a favorable change in the character of the 
cardiac and nervous symptoms. Within twenty-four hours of the injection 
of the antitoxin the membrane stops spreading, begins to soften and loosra, 
and the swelling of the mucous membrane subsides. Zingher says*.^ In 
some cases the membrane apparently spreads and the alarmed physician is 
tempted to give a second dose of antitoxin. What has really happened, 
however, is that the area of mucous membrane which corresponds to the 
extending portion of false membrane has been injured by the toxin previous 
to the injection of the antitoxin, and the appearance of the fibrinous exudate 
is simply the later manifestation of the damage that has already taken 
place.” 

Combined Antitoxin, Glucose and Insulin in Severe Oases. — It is ex- 
tremely exceptional for a case of diphtheria not to respond to antitoxin given 
early and in adequate dosage, but it is common hospital experience to en- 
counter such failures in cases that have coinc under treatment too late. 
Several years ago, Edmunds and Cooper found experimentally that the in- 
travenous introduction of glucose solution was almost certain to save the life 
of a dog severely poisoned by diphtheria toxin, and Sehwentker and Noel 
(1930) have confirmed the observations of others and added evidence of their 
own to show that profound changes in carbohydrate metabolism in the human 
are caused by this toxin in severe cases. There is an exhaustion of glycogen 
from the liver and from the specialized conducting tissue of the heart with a 
simultaneous rise in blood sugar; this is sometimes followed by a period of 
hypoglycemia, and then there occurs a final hyperglycemia due to toxic de- 
pression of the pancreas and other sources of insulin supply. Bonn, Hughes 
and Alstead (1932) have now shown that following intravenous injection 
of dextrose solution in these cases, the delayed return of the blood-sugar curve 
to normal is comparable to what occurs in diabetes; they are able to report 
a carefully controlled series of hypertoxic cases in which the judicious use of 
dextrose and insulin to supplement the antitoxin has resulted in a notable 
reduction in mortality. In setting down their method here I wish to point 
out that it is available for use only where repeated estimations of the blood 
sugar can be made ; to inject insulin in diphtheria without adequate laboratory 
control would be extremely dangerous as a hypoglycemic reaction might easily 
be mistaken for a cerebral complication of the disease. 

Method, — ”1. Immediately on admission : (a) Intramuscular injection of 
antitoxin (32,000 to 56,000 units') . (b) Preliminary blood-sugar estimation. 

”2. One hour after admission: (a) Iiilra venous injection of antitoxin 
(32,000 to 100,000 units), (b) Intravenous injection of dextrose (20 Gm. 
of glucose in 50 per cent solution) . Serum and dextrose are given together 
with several 20-cc. syringes very slowly at 37 C. The serum is in con- 
centrated form and undiluted. 

“3. Ten minutes after intravenous dextrose, second blood-sugar estima- 
tion. 

''4. One hour after intravenous dextrose, third blood-sugar estimation. 

One and a half hours after intravenous dextrose, fourth blood-sugar 
estimation. 

“6. Two hours after intravenous dextrose, fifth blood-sugar estimation. 

“7. If the two-hour blood-sugar estimation shows a slow return to normal 
a suitable dose of insulin is given intramuscularly (10 to 30. units). Sub- 
sequent treatment consists in giving glucose by mouth in all cases wher^ the 
cooperation of the patient can be obtained. Commonly, children receive, 
diluted in lemonade, from 4 to 8 ounces of glucose by- mouth daily for at 

* Much higher doses than are employed by most authorities. — H. B. 
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least the first ten days after admission, and in. some cases for three or four 
weeks. If the patient refuses, or is unable to lolcrate, glucose by mouth, 
40 to 100 Gm., in 50 per cent solution, are given intravenously during each 
twenty-four hours. 

^Transient glycosuria after the initial dose of dextrose appears to be rare 
in the severely toxic cases, but was almost invariably present in the moder- 
ately toxic cases. Albumin was found in the urine at some stage of the dis- 
ease in all the moderately and severely toxic cases. 

"Dosage with insulin depends on the degree of toxemia as estimated by 
the initial dextrose-tolerance test. In accordance with the practice of 
Schwentker and Noel, 1 unit of insulin is given for every 1 to 2 Gm. of 
dextrose, and it is then injected twice daily until the patient has passed the 
stage of acute toxemia." 

Deleterious Effects of Antitoxin Injections. — ^In a rather large propor- 
tion of cases an urticarial rash with a slight rise in temperature occurs from 
two to seven days after the injection; rarely other types of rash with more 
severe constitutional symptoms. Entirely distinct from these slight effects, 
from which recovery always ensues, are occasional severe disturbances. Park 
says: "A few minutes after an injection about one in every thousand persons 
develops a rapid and feeble pulse, nausea and a feeling of suffocation. With 
stimulation and, if necessary, artificial respiration, recovery soon ensues. 
Those who frequently suffer from attacks of asthma are liable to an attack 
after an antitoxin injection. There have also been recorded a few deaths. 
These have occurred chiefly and perhaps wholly in cases of status lymphat- 
icus. About one death has occurred for every 70,000 persons injected, and 
these deaths, with possibly two exceptions, have followed the first serum 
injection. The fear of repeating a serum injection because of having sensitized 
the patient is almost wholly groundless. There need be no fear in giving a 
second intramuscular or subcutaneous injection to any person who has not 
suffered severely from the first. The only difference in the effects of the two 
injections will be that the serum reaction will follow almost immediately 
the second injection." 

An intravenous injection may be followed by a chill and an accompanying 
rise of temperature lasting about two hours. Osgood has shown that the 
liability to chill is slightly greater when the antitoxin has been diluted with 
saline solution before injecting. If a second injection is given intravenously 
after a considerable lapse of time, it should be given even more slowly than 
the first. 

Patients who have a history of asthma and are suspected of being hyper- 
sensitive to horse serum, or who have had antitoxin some time previously, 
should be given a preliminary intradermal test: One fortieth of 1 cc. of 
the antitoxin diluted 1: 100 with sterile salt solution is injected intradermally 
on the flexor surface of the forearm. Individuals who are unusually suscep- 
tible to horse serum will show within five to ten minutes, at the site of the 
test, a large urticarial wheal surrounded by a distinct areola. In these cases 
intravenous or intramuscular injections should be avoided and the antitoxin 
be given subcutaneously in doses of 0.1 cc. every twenty minutes until the 
total amount has been administered. 

All of these reactions are becoming less frequent because in the refined 
and concentrated antitoxins now obtainable the causative globulins have 
been largely removed by precipitation. One cc. of epinephrine hydrochloride, 
1 : 1000 solution, is useful in combating the alarming symptoms. 

Oardiac Complications. — It is doubtless true that heart failure is today 
the most common cause of death in diphtheria, though I believe the question 
is not entirely settled whether the circulatory failure is primarify of cardiac 
or vascular origin. This fact, however, is incontrovertible: practically aU 
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these cardiac deaths occur in cases where antitoxin has been withheld too long 
or given in too feeble dose. The usual circulatory stimulants are of little 
avail here. Because of the degenerative changes in the heart muscle digitalis 
is looked upon as more or less contraindicated; in attempting to determine 
the position of the drug in animal experimentation, Edmunds and Cooper and 
Myers have found it to be protective in dogs poisoned by diphtheria toxin, but 
Gold et al. found it of no value in cats. 

It is the part of wisdom to continue heart vigilance for several weeks 
following diphtheria and, even though tlie patient has to all appearances 
grown strong, to insist that he return gradually to full physical activity. 

Local Treatment. — ^The nose and throat are nowadays left very inuch 
alone, though a gargle or spray of saline or DobelPs solution is sometimes 
employed. Wesselhocft says that hot glucose irrigation of the throat every 
three hours greatly reduces the foul odor in a diphtheria ward; if done very 
gently it is apparently very soothing. 

The Period of Quarantine. — ^The patient should be kept isolated until 
two successive nose and throat cultures prove negative. Attempts to lessen 
the length of this period are usually made by the employment of Dobeirs 
solution and other mild antiseptics. If the cultures continue positive for 
several weeks, guinea-pig inoculations should be made to determine the 
virulence of the organisms. If they are nonvirulent, quarantine can be raised. 
A few years ago it was reported that the use of lactic acid organisms in 
the spray, or naturally soured milk as a gargle, would shorten the quarantine 
period. I believe it is now conceded that the lactic acid bacilli only hasten 
the disappearance of the diphtheritic membrane, but do not produce cultures 
negative to Bacillus diphtheriae. 

Paralysis. — In general, the various types of paralyses so commonly asso- 
ciated with diphtheria are estimated to occur in from 10 to 26 per cent of 
all the cases. That of the swallowing muscles which sometimes occurs in 
the height of a severe case requires nasal or parenteral feeding. Diaphrag- 
matic paralysis is rare and nearly always fatal. The more usual type of 
postdiphtheritic paralysis, that of the arms or legs, comes on in from one 
to six or seven weeks and is usually transient. Recovery may be hastened 
by massage and the use of strychnine sulphate in tonic doses. As this 
condition sometimes precedes late cardiac failure the patients should be 
kept perfectly quiet. Of course antitoxin “big and early” will prevent these 
paralyses; in those appearing after convalescence is established it is not 
indicated. 

Emergency Relief in Laryngeal Cases. — ^The dyspnea is caused by one 
or more of the following: A partially detached membrane which has been 
drawn down into the lumen of the glottis; obstruction by tenacious muco- 
purulent secretion; edema of the inflamed subglottic tissues; spasm of the 
glottis. The measures available for the relief of this very serious condition — 
removal of membrane with forceps or with an applicator introduced through 
the laryngoscope; intubation, tracheotomy, aspiration — ^will not be described 
here as they are all highly specialized procedures which can only be learned 
upon the cadaver and in the ward and not from the pages of a book. 

PROPHYLAXIS 

It is probable that diphtheria will never be conquered by antitoxin alone 
for two reasons: the frequent delay in making the diagnosis^ and the menace 
of the ever-present carrier. Therefore any successful measures directed 
toward the prevention of the disease must be recognized as of the highest 
value. Only the intervention of the World War prevented uS from completely 
realizing a number of years ago that such preventive measiues were at 
hand. In 1913 von Behring announced that he had succeeded in developing 
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antitoxin in a small number of persons by injecting them with neutralized 
toxin. Though announced as an original discovery by him, this was really 
only a repetition in the human of the results which had been obtained in 
laboratory animals by a number of workers during the preceding fifteen years 
or niore. Then came the dark years, and it was only in 1920 that Bieber 
published his analysis of the inoculated cases showing the method to be 
practicable. More recently toxoid has been developed, and we now know 
quite definitely the degree of effectiveness and the best means of employing 
these measures. Before the age of six months* many babies are protected 
against diphtheria if their mothers are immune, but fully 95 per cent of 
children are susceptible when they reach the age of one year, as shown by 
the Schick test. From that time on susceptibility slowly declines, as “natural” 
immunity is slowly acquired, until at the age of seventeen only about 18 per 
cent are susceptible. Beyond this age susceptibility docs not seem to de- 
crease, for from 10 to 20 per cent of adults show a positive Schick reaction. 
These figures are true only for individuals living in the more crowded cities; 
in rural sections the percentage of susceptibility is much higher for both 
children and adults. Zingher has stated that among nurses coming into 
training schools from small towns and rural sections, the Schick test is 
positive in 40 to 80 per cent. 

Now for a statement seriatim of a few pregnant facts amply attested by 
observations on several hundred thousand children and adults: 

Over 80 per cent of all cases of diphtheria occur in children under the age 
of ten. 

Over 64 per cent of all cases and over 80 per cent of all deaths from diph- 
theria occur in children under the age of five. 

. An overwhelming majority of all persons, of whatever age, receiving 
proper prophylactic treatment become immune. 

The implied professional duty is obvious: 

Immunize all children from six months to six years of age. 

In the very laudable efforts to immunize all susceptible school children, 
which are being made in many large cities, this most susceptible age-group 
is being omitted because it has not yet reached the schools. In the hands of 
the private practitioner largely rests the responsibility of immunizing these 
preschool youngsters. The task is simplified in that the Schick test may be 
omitted for the reason that they are practically all susceptible; however, all 
children should be Schick-tested from three to six months after being im- 
munized, for Blum has recently shown that a variable proportion of infants 
retain the passive immunity inherited from their mothers as long as nine 
months— this group will not have been protected by the injections because of 
the inability to graft an active immunity upon a preexisting passive one. 

Tonsillectomy and Immunity . — It is a rather general impression which 
does not entirely lack statistical confirmation, that diphtheria is relatively 
rare in children whose tonsils have been removed, but evidence that an 
increase in immunity, as evidenced by an alteration in the Schick reaction, 
follows upon the tonsillectomy is not yet convincing: Schick and Topper con- 
clucied that the operation increases the production of immunity in residents 
of a densely overpopulated area, but Wheeler, Doull and Frost failed to 
confirm the findings under comparable conditions, and Burton and Balmain 
found no supporting evidence in children living in a residential, nonrural, non- 
congested area. 

Comparison of Toxin-antitoxin and Toxoid (“Anatoxin”) The toxin- 
antitoxin mixture of von Behring consists in a standardized preparation of 

1 Beckman, H.: Review of Toxin-Antitoxin and Toxoid in Diphtheria Immunization, 
Arch. Pediat., 50, 211, 1933. Brought up to date^ the article is included here with the 
kind permission of the Editor of the journal in which it appeared. 
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diphtheria toxin neutralized by antitoxin so that the toxic properties are lost 
but the antigenic properties remain. The toxoid preparation, introduced by 
Ramon in 1923, is a diphtheria toxin modified by the addition of 3 to 4 per 
cent of commercial solution of formaldehyde and incubated at from 38 to 
40 C. for four to six weeks; like the toxin-antitoxin mixture, this toxoid has 
lost its toxicity but retains its antigenic properties. 

Results . — ^Toxoid is rapidly replacing toxin-antitoxin in immunization be- 
cause of its greater efficiency, as indicated in the following table. It will be 
noted that the results of Park and his co-workers in New York City do not 
appear among the toxin-antitoxin statistics though they are admittedly some- 
what better than those which do find a place in the table; this omission is 
deliberately made because of the belief that the New York City officials enjoy 
the use of a mixture which is more potent in its immunizing properties than 
that available to physicians throughout the country as a whole. 


Table 5 - -Comparison op Toxin-ani’itoxin and Toxoid in Diphtheria Immunization 

Toxiiirantiloxin. 


()l)H(»rvor. 

Date. 

Number of 
patients. 

Percentage 
imin unity 
ol)tained. 

Schwartz and Janney 

1925 

2,364 

85 

1926 

11,493 

1 62 


1927 

8,874 

75 


1928 

471 

69 

Dick and Dick 

1929 

100 

82 

HarriKon 

1930 

355 

64 

Schwartz and Janney . 

1930 

361 

78 

Total . 


24,018 



Toxmd. 


Zingher . . . 

1925 

100 

98 

Lcreboullet et al 

1926 

1,414 

95 

Bloomberg and Fleming . . 

1927 

32 

94 

Frankl etdl 

1928 

163 

100 

Weinfeld and Cooperstock . 

1929 

83 

92 

Dick and Dick 

1929 

100 

1 94 

Harrison 

1930 

475 

1 95 

Schwartz and Janney 

1930 

128 

' 98 

1931 

200 

1 99 

Greengard 

1931 

117 

98 

Ray . . 

1931 

333 

98 

Park and Schroder . 

1932 

243 

94 

Total 


3,388 

96 2 
Average 


Technic and Reactions. — Toxin-antitoxin: One cc. of toxin-antitoxin mix- 
ture is injected subcutaneously once each week for three weeks. Con- 
stitutional and local reactions following tlie injections are negligible in the 
infant; slight and infrequent in the young child; moderate or rather severe 
in perhaps 10 per cent of older children; and slight, moderate or quite severe 
in a large percentage of adults. In children of school age about 10 per cent 
develop fairly sore arms and a slight rise in temperature; about half of these 
feel miserable enough to stay at home from scliool for one day, a small 
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number for two days. Toxoid: In the table above (Table 5), most of the 
observers had given two injections each of 1 cc. with an interval of three 
weeks between, but in some instances a third injection had been made with the 
same dosage and time interval. Most students of the matter believe that the 
routine administration of this third injection is unnecessary but that if given 
to those subjects who at the end of six months still show positive reactions 
to the Schick test it will probably immunize most of this small remaining 
number; however, it is certainly worthy of note that Ramon, who originated 
this method of immunization, is still thoroughly convinced that three doses 
should be given always. Some physicians, while using only a total dose of 
2 cc., spread it out over three injections at three-week intervals instead of 
two at the same intervals; Ray (1931) has very successfully injected a large 
series of children from three months to fifteen years of age with two 1-cc. 
doses with only an interval of ten days between. Toxoid contains no horse 
or other serum but it nevertheless causes reactions similar to but occasionally, 
in adults, more severe than those caused by toxin-antitoxin ; these reactions 
are probably due to the content of media and bacterial protein and it may 
also be .that an allergic tendency in some individuals plays a part. Ramon’s 
collected data on over 1,000,000 injections show that general reactions are 
extremely rare in children under eight years of age, and that local reactions 
of any moment occur very infrequently; that 20 to 40 per cent of persons 
over that age have slight reactions, 10 to 15 per cent moderate reactions, and 
1 to 5 per cent strong reactions. An intracutaneous test dose of 0.1 cc. of 
the toxoid diluted with salt solution (1 in 20) is sometimes given and the 
toxoid then withheld from those who show a positive skin reaction; such skin- 
test solutions are distributed with some of the commercial preparations. 
Experience has shown that unduly severe reactions in adults may be avoided 
if the regular doses are preceded by two preliminary doses of 0.1 and 0.25 
cc. of the undiluted toxoid at an interval of one week. 

Serum Sensitization . — possible objection to toxin-antitoxin administra- 
tion is that the approximately 0.001 cc. of horse antitoxin in the immunizing 
dose might sensitize the child to a later administered dose of any antiserum 
made from the horse; the studies of Gordon and Creswell lend some support 
to this apprehension. But Spicer reviewed a series of patients who had re- 
ceived scarlet fever or diphtheria antitoxin and noted no greater incidence 
of serum reactions in those who had previously received toxin-antitoxin; 
Bauer and Wilmer reached essentially the same conclusion, and they further- 
more noted no ill effects when toxin-antitoxin was administered to asthmatic 
individuals. However, immunizing mixtures made from goat and sheep 
serum are now available, and Park, though convinced that the fear of 
sensitization is largely unwarranted, considers it wise to use these newer 
preparations. 

Toxiiirantitoxin as Substitute for Schick Test . — “When toxin-antitoxin 
is accurately standardized, a full dose, injected just under the skin of the 
anterior surface of the arm, acts both as an immunizing injection and as a 
substitute for the Schick test. The result in the older children is not quite so 
accurate an index of immunity as that from the Schick test, but tlie error is on 
the safe side. This slight difference is due to the fact that a dose of suitable 
toxin-antitoxin is a little more toxic than the Schick test dose, and also to 
occasional nonspecific protein reactions. We have found that this use of 
toxin-antitoxin is a very valuable help among the school children of New 
York City, since without using the Schick test we are enabled to save fully 
60 per cent of them from the second and third injections, as they are shown 
by their negative reactions to be immune. The readings are not made until 
the fifth or sixth day, to allow, in most cases, for the disappearance of the 
pseudoreactions, which are more pronounced than with the Schick test. The 
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sixth day is also a suitable time for the second injection in those who require 
W* (Park and Schroder, 1932). “ 

Deterioration. — Toxoid is quite stable, but toxin-antitoxin should un- 
questionably be used as fresh as possible; ageing causes the niixture to lose 
much of its efifectiveness though it does not increase its toxicity. Freezing 
causes the separation and precipitation of some of the antitoxin, thus leaving 
an appreciable amount of the toxin unneutralized; however, it is doubtful if 
this ever occurs sufficiently to be in the least dangerous. 

Beimmunization. — All individuals should be given a Schick test six 
months after being immunized, and all those found to be still positive can 
then be reimmunized by either one of the two methods with reasonable 
assurance that the second trial will be a success in most instances. Pre- 
liminary desensitization should precede the second scries of injections. 

Duration of Immunity. — It would seem that immunity is retained at least 
as long as six years in from 75 to 95 per cent of immunized individuals. 
Children seem to hold on to their immunity somewhat better than adults. 

Toxin-sodium Ricinoleate. — Larson and his co-workers have been ex- 
perimenting for a number of years with the detoxifying properties of sodium 
ricinoleate in the attempt to eliminate the danger of sensitization to foreign 
substances, since the sodium ricinoleate is not antigenic. This combination, 
however, has no advantages over toxoid and is being used scarcely at all at 
present. 

Percutaneous Method {Lowenstein) . — Lowenstein, in Vienna, believes 
that in order to secure absolute immunity against diphtheria, antibacillary 
as well as antitoxic action must be obtained ; he has therefore advocated the 
use of an ointment which contains both toxoid and an unfiltered culture of 
dead diphtheria bacilli. On the Continent, a controversy of considerable pro- 
portions has arisen regarding the rationale of the new departure, but Besredka, 
in Paris, has stated his belief in the possibility of a genuine vaccination being 
accomplished in this manner. It will be very interesting to watch for a pos- 
sible perfection of the method — ^whether or not the alleged antibacillary 
action is ultimately shown to occur — for if effective amounts of toxoid can 
be gotten into the blood stream in this manner, the use of the ointment will 
certainly become the method of choice. So far, the small number of reports 
indicate an immunizing efficiency of about 70 per cent. The ointment is 
rubbed into the larger absorbing surfaces of the body three to five times at 
intervals of a week. The preparation is not yet commercially available in 
this country; Abt and Feingold (1931) have reported results obtained with 
ointment sent to them by Lowenstein, and Park and Schroder ^s supply (1932) 
was made by them in their own laboratory. 

Toxoid Plus Alum. — The studies of Park and his associates in this country 
and Saunders in Ireland indicate that the addition of 0.1 to 0.2 per cent of 
alum to toxoid greatly increases its effectiveness, 2 doses of 1 cc. bAng given 
with a one-week interval. Further large-scale studies will be awaited with 
interest. Graham, Murphree and Gill (1933) have also reported favorably 
upon the use of a toxoid completely precipitated by larger amounts of alum, 
the washed precipitate being then made up in such volume that one injection 
of 5 to 10 units seemed to confer satisfactory protection. 

Prophylaxis with Antitoxin in Nonimmune Exposed Cases. — ^After the 
toxin-antitoxin injections immunity develops rather slowly; many of -the 
children do not react negatively to the Schick test until six to twelve weeks 
have elapsed. In a few the interval is much longer. Formerly, it was the 
routine practice to give an immunizing dose of antitoxin to children who had 
been exposed to diphtheria and who had not been immunized. Nowadays, 
it is more customary to wait awhile, watching the child carefuUy for the early 
signs of the disease and then giving a suitable therapeutic dose of antitoxin 
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should they appear. This change of policy has followed the repeated ob- 
servation that even a small dose of the serum may cause an^alarming reaction 
or render the patient sensitive to a therapeutic dose subsequently ad- 
ministered. Of course if the child cannot be watched, it should be given 1000 
units of ordinary treatment antitoxin as soon as possible; this establishes an 
immediate passive immunity which lasts for about three weeks. 

THE CARRIER 

In a variable proportion of cases the organisms persist in the nose and 
throat through convalescence and even for a long time after the patient has 
become* clinically well. Treatment of these carriers is very difficult, for the 
application of strong caustic antiseptics only seems to improve the culture 
medium for the bacilli and lengthen the period during which the patient 
remains positive. All of the milder antiseptics have their advocates, such 
as diluted DobelPs solution as spray or gargle and 10 to 25 per cent argyrol 
as a swab, or simply hot irrigations with normal saline. In 1921, Oray and 
Meyer reported on the systematic use of mercurochrome in 90 carriers. They 
used 1 per cent solution as a routine application by means of a medicine 
dropper, spray or swab, and 2 per cent in the more resistant cases. When 
patients complained of the application of the drug by th(^ nasal swab, they 
used the medicine dropper and had them hold their liead back for a minute 
or two after the application until the drug passed back into the nasopharynx. 
They relied on the medicine dropper in the nasal tract almost entirely 
and on the swab for the tonsils. In patients with nasal obstructions the 
nasal spray was utilized in endeavoring to place the germicide in contact 
with the organisms. The treatment was given twice daily. Kighty-eight 
of the 90 cases were rendered negative in an average of 12.7 days. The 
minimum standard set before a patient was considered carrier-free was three 
consecutive negative cultures taken at forty-eight-hour intervals, the third 
culture b(;ing secured at least twenty-four hours after the last local treatment. 
Gentian violet has also been employed very successfully by Saurman in a 
small number of cases. He directs that the patient, on awakening and 
immediately after the three meals and once during the evening, should have 
the nares and fauces well cleansed with saline solution, either by douche 
or spray, and that immediately thereafter the nares and fauces should 
be sprayed with a 2 per cent aqueous solution of gentian violet from an 
ordinary atomizer. Inspection should verify that the dye has reached 
every part that can be seen. The parents should be assured that the stain 
on skin, mucous membrane and teeth is not permanent. Godfrey, of the 
New York Department of Health, has recently pointetl out tliat gentian 
violet makes it possible to obtain negative cultures for several days after 
its use, but that if cultures are taken a week or more after discontinuing 
treatmeni they are liable to be positive again. I think this is a very unfor- 
tunate criticism since it tends to discountenance a very promising method 
before it has had a fair trial. After obtaining three consecutive negatives 
by any other method, are we in the habit of reexamining routinely in a 
week or so? And if we did, how many who were permanently noncarriers 
should we ever find? 

In 1916, the publications of Hektocn and of Rappaport drew attention 
to the use of kaolin for the removal of bacteria from the nose and throat 
by adsorption. One hundnid pati(»nts thus treated wer(^ discharged an 

average of 7.84 days sooner than the control hundred who were not treated 

a shortening of their time in hospital by 23.4 per cent. They describe their 
method as follows: 

*‘As crude kaolin, which is moist and lumpy, has not the adsorptive 
power of the thoroughly dried and finely powdered product, the crude 
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material is first thoroughly dried for several days in a bacteriological in- 
cubator. The lumps are then broken up and the powder passed through a fine 
flour sieve. This stock is kept in the incubatoir, and each mornii^g the small 
amount necessary for the day's treatment is taken to the patient's room. 
On damp days it is necessary, for best results, to take kaolin from the 
incubator oftener — ^two or three times during the day. The point of this is 
that kaolin must be perfectly dry and finely powdered when applied, else 
the results will be disappointing. 

“Whenever possible, the application of kaolin should be started as soon 
as the acute symptoms have subsided. The kaolin must be distributed 
thoroughly over the surface to be treated. When the mucous membranes 
are normal, this is attained more easily than when there is some pathologic 
condition present, such as enlarged tonsils, adenoids, or nasal disease and 
obstruction ; here the thorough application of kaolin to the involved surface 
is diflSciilt and often impossible. In small children — of less than three years 
of age — kaolin is best applied directly to the nasal mucous membrane, even 
when the bacilli are in the pharynx, as the powder works its way through the 
nasopharynx into the throat. The powder is blown into the nose by means of 
a rubber bulb attached to a glass tube with a tapering end that fits the 
nostril. Six treatments at two-hour intervals during the day is the practice, 
as a rule. To a large extent the powder remains in the nose, holding the 
organisms it has already taken up and preventing the kaolin of the, next 
treatment from reaching the mucous surface; hence it is necessary at each 
treatment to remove the old kaolin before more is introduced. For this 
purpose a mild alkaline spray does very well, such as solution of sodium 
bicarbonate and sodium biborate, 2 per cent each. 

“In the case of older persons, the powder is best applied to the pharynx 
by having the patient swallow it. Four half -teaspoonful doses at two- 
hour intervals, six times during the day, are given as a rule. The kaolin 
remains in the mouth and pharynx for some minutes, a sufficient time for it 
to take up the organisms with which it comes in contact. . . . 

“Before dismissal of any patients as free from bacilli, the cultures from 
nose and throat must, be negative for at least three consecutive days after 
the discontinuation of the kaolin treatment, which is continued for from two 
to five days after the first diphtheria-free culture. . . . 

“In 20 per cent of the patients receiving nasal insufilations of kaolin, the 
nasal cultures became sterile, usually in from three to five days. Although 
in the pharynx, the tonsillar crypts, pillars, and other folds and irregularities 
afford excellent hiding places for the bacteria, rendering their rempval more 
difficult, the larger number of this series became free of diphtheria bacilli, 
in from two to four weeks of treatment with kaolin. ..." 

In the throat carriers, tonsillectomy is said to be effective. Header 
states that the condition was cured by the removal of the tonsils, in about 
80 per cent of his series ; Dudley's recent findings are to the effect that the 
carrier rate is 20 per cent in “normals” and only 10 per cent in tonsillectomized 
individuals. In about the same proportion of cases x-ray would seem to be 
curative, according to Withers, Ranson and Humphrys. 

The prevalent enlightened opinion is that carriers of virulent diphtheria 
bacilli are potential spreaders of the disease. That this belief is warranted is 
occasionally shown in outbreaks which can be definitely traced to such a 
carrier; as witness the epidemic in Austin, Texas, a few years ago, which 
Graham anjd Golaz found to be due to the milk distributed by a certain 
dairy and to one particular employee of that dairy. But actually how often 
are these carriers of the virulent organism responsible for outbreaks of the 
disease? Park writes, from his large experience in New York City, “By fol- 
lowing up certain rather large groups of these carriers, I hSte come to the 
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definite conclusion that although organisms from them are virulent in guinea- 
pigs, they are not what one might call ‘catching^; they do not produce diph- 
theria, but they immunize the persons in whose throat they exist. For this 
reason I believe that carriers who have not recently received the bacilli from 
active cases are beneficial rather than harmful.” Let us look, at a few of 
the studies. An examination made by Doull and Fales of combined nose 
and throat cultures from 7790 children, selected at random from schools 
situated in the northeastern section of Baltimore during the period November, 
1921, to June, 1922, resulted in the demonstration of 1 .75 per cent carriers 
of virulent diphtheria organisms. There was no significant difference in 
the incidence, of carriers among children with a previous history of diph- 
theria and those with no such history. The further work of Doull and 
Lara with this material fails to show any significant distinction between 
the risk of attack for those exposed respectively to carriers classified as 
‘Virulent,” “avirulent,” and “not tested.” In Lewis’ record for New Haven, 
Connecticut, there is evidence that virulent carriership docs not depend 
upon having had in person, or having had contact with, an active case; 
it may be acquired from contact with an avirulcnt carrier. Header’s 
record for two years in Detroit shows 129 virulent carriers returning to 
76 schools, in contact with about 1924 persons, with no case of diph- 
theria developing. He says: “Therefore we feel quite justified in assum- 
ing that diphtheria carriers who have not been exposed to a known case of 
diphtheria may be ignored from a public health point of view.” McGuire and 
Hitchens report that cultures were made from the throats of 1080 students 
at one of the Citizens Military Training Camps, and that in 0.83 per cent 
of the cultures virulent diphtheria bacilli were found, indication that nearly 1 
per cent of the young men coming to the camp were virulent carriers of this 
organism. The Schick test for susceptibility was made on 833 of the 
students, with the result that 55 per cent of them reacted positively, indicat- 
ing the absence of immunity. In spite of this high rate of susceptibility 
and the number of persons in close association with them carrying diph- 
theria bacilli in their throats, no clinical diphtheria developed during the 
training period. And abroad? Haidvogl and AViltschke have reported that 
in Graz, Steiermark, about 20 per cent of the healthy infants and young 
children and 10 per cent of the older children are carriers, and that 66 per 
cent of adults exposed to infection become carriers; while in Denmark, 
Christiansen is reiterating that negative findings as to diphtheria bacilli in 
the nose and pharynx are not dependable, for many convalescents leave the 
hospital still harboring the organisms notwithstanding several negative 
cultures, and that the number of virulent carriers is even greater among those 
who have not had the disease. 

I take the liberty of reaffirming that toxin-antitoxin and toxoid immunize 
and antitoxin cures. 


DYSENTERY 

Nearly all of the notable writers since that able Byzantine compiler, 
Alexander of Tralles (525-605 a. d.) , have left accounts of dysentery. During 
the Thirty Year War in the seventeenth century it ravaged the Continent and 
England, where the great Sydenham among others described it. The disease 
continued widely prevalent throughout the eighteenth century in Europe, 
and, following Clive’s victorious campaigns in India, the varieties encount- 
ered by British medical officers there began to be described. Shiga dis- 
covered the Hlicillus which bears his name in 1897, Kruse in 1900, Flexner 
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in 1900; the bacilli of Strong and Musgrave, and the Y-bacillus of Hiss and 
Russell, in 1900-1903. Lambl probably saw the causative ameba of the 
protozoan type of the disease in 1860 when he discovered Giurdia intestiiftaliSy 
but the definite differentiation between epidemic bacillary dysentery and 
endemic amebic dysentery was made by Koch (1883) and Kartulis (1886-91) 
in Egypt. 

AMEBIC TYPE 

Amebic dysentery is an infectious disease caused by Entameba histo- 
lytica. The other allied parasites, E. coli and E. nana, are rarely if ever, 
pathogenic. E. histolytica causes more or less extensive areas of ulceration 
throughout the large bowel, and entering the blood stream is sometimes carried 
to the liver or brain, in either of which sites it may cause serious abscess. 
By extension, lung involvement sometimes occurs; indeed, pulmonary 
amebiasis apparently without a “primary” liver abscess is not unknown, but 
the contention that the amebae may spread all over the body and infect most 
organs still lacks parasitological proof. The disease is propagated in the 
human by ingestion of the encysted form of the organism which has been 
passed from the bowel of an actively infected individual. It usually begins 
gradually with intermittent attacks of bloody, mucoid diarrhea, without 
nausea or loss of appetite, and with only moderate tenesmus and abdominal 
pain. In improperly treated cases, or in those which do not respond to 
treatment, the diarrhea finally becomes chronic, secondary bacterial in- 
vasion of the bowel occurs, the patient becomes anemic and emaciated, and 
in a few years is exhausted out of life. Granulomas of the lower bowel, 
resembling carcinoma in many respects, have been reported a number of 
times. A complement-deviation test, useful in diagnosis, is in the process of 
development. 

Since amebic dysentery is well known to be endemic in India, Egypt. 
West Africa, the Philippines and other tropical and subtropical countries, 
it has commonly been supposed that it occurs only in these regions. How- 
ever, Kaplan, Williamson and Geiger reported 38 cas(*s from the Cook 
County Hospital in Chicago during the year 1926, and the reports of Brown 
and others show that ipany patients are treated at the Mayo Clinic who 
have never been far away from their homes in the northern states and 
Canadian provinces. In the autumn of 1933 the disease was admitted to be 
epidemic in Chicago; doubtless, because of the World^s Fair, amebae have 
been widely disseminated throughout the land and henceforth amebic dysen- 
l»ery should be suspected in every case of severe or intermittent diarrhea 
wherever seen. 

Therapy 

Among the many remedies which have been used in the treatment of this 
serious disease, ipecac and its derivatives, the arsenicals, yatren. and chaparro 
amargosa, have shown themselves to be the most effective. I shall describe 
below some of the more successful methods of using these and a few other 
drugs, but the reader should bear in mind that students of the disease 
look upon its treatment as being still far from perfect. 

Ipecac. — The use of sufficient powdered ipecac for effective amebicidal 
action is precluded because of the violent vomiting which is caused. Salol- 
coated pills have not been uniformly satisfactory. The drug is at present ‘ 
used principally in two forms: emetine hydrochloride and emetine bismuth 
iodide, both pref)ared from its active principle, emetine. The routine formerly 
most frequently followed was to give an injection of emetine hydrochloride 
twice daily (at each dose, Y* grain for the adult, % gi'ain for children of 
eight, and Yy^ grain for younger children), and at the same time 1 grain 
of emetine bismuth iodide in gelatin capsule or salol-coated tablet after each 
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meal. It was hoped that the hypodermically administered enietlue would 
reach the deeply embedded amebaO, while the orally administered salt 
destroyed those that were free in the lumen of the colon. The treatment 
was used for about ten days and after the lapse of a week cautiously repeated. 
Subcutaneous injection of the hydrochloride is sometimes followed by pain, 
discoloration of the skin and even slough; deep injection into the gluteal 
region is to be preferred. Emetine bismuth iodide often causes nausea and 
vomiting and has to be omitted. Nowadays, since the reporting of quite a 
number of cases of severe poisoning, the above dosage is no longer considered 
safe for routine use. Emetine bismuth iodide is omitted and the hydrochloride 
is employed about as follows: one injection daily (1 grain for the adult, % 
grain for children of eight, Yq grain for younger children) for six days, and 
then one injection of just one half these doses daily for the next six days. 
The adult will then have received 9 grains, which is close to what is con- 
sidered to be the safe amount to be administered in one course — 10 grains. 
During the rest period of ten days or more, other drugs may be given; then 
the injections may be repeated, or the emetine bismuth iodide (which con- 
tains 20 per cent emetine) may be given in 1-grain dose three times daily 
for ten days. 

Willmorc and Martindale give auremetine, a combination of emetine and 
auramine periodides devised by them in 1926, in 1 -grain gelatin capsules 
four times daily after food on alternate days for seven days, and then one 
dose daily until a total of 40 to 60 grains (2.6 to 4 Gm.) has been given. 
This drug is said to be much less depressing than emetine. 

There are few diseases which respond so quickly to any therapy as does 
amebic dysentery to emetine, both physician and patient being usually much 
cheered by the rapid subsidence of symptoms following the first few doses — 
then come the relapses. It is a fortunate patient indeed who gets an early 
and complete cure by the use of this drug alone, for its effectiveness is 
limited not only by the poisonous nature of its action if too long continued but 
also by the fact that the ameba undoubtedly becomes emetine-fast much as 
the Spirochacta pallida becomes arsenic-fast. 

The intravenous use of emetine hydrochloride is commonly referred to as 
too dangerous for routine practice. However, the work of Deuskar in India 
would seem to cast doubt upon the correctness of this position. He has given 
altogether over 1000 intravenous injections in 70 cases. Nine injections, 
each of 1 grain (0.06 Gm.), are given on nine consecutive days, followed by 
an interval usually of six days, after which another series of six injections is 
given. Thus at the end of the course each patient has received a total of 
15 grains (1 Gm.). Deuskar describes the method as very effective, simple, 
painless, and safe. 

The use of a retention enema of ipecac has been advocated off and on 
through the years. It was probably first described by Cecikas in Greece. 
The technic successfully used by Lawson in the United States is described 
as follows: “Our method of procedure is to put 60 or even 120 grains of 
powdered ipecac into about 24 ounces of water ; this is kept hot for an hour, 
but not allowed to boil. After washing out the bowel with warm water, this 
whole preparation, without filtering, is given slowly by rectum to be retained 
as long as possible. If there is much pain and tenesmus, only part of this 
can be given. In a few of our cases there was some discomfort and the 
treatment had to be slowed down.” 

The partial failure of all emetine methods to satisfactorily cure amebic 
colitis is probably partially explained by the fact that the active harmful 
parasites are located at the base and undermined edges of ulcers which are 
plugged up with a thick, tenacious substance consisting of mucus, blood, 
degenerated mucosa, and dead and dying amebae and their secretions. 
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Ordinary enemas do not clean out these plugs, but active saline catharais does 
remove much of the debris, as can be observed through the sigmoidoscope. 
The ideal treatment would seem to consist, therefore, in thoroughly cleaning 
out the ulcer craters by means of saline catharsis, and then the rapid dif- 
fusion of the destructive agent through the whole bowel so that every ulcer 
will be treated. Not long ago Andresen described the transduodenal method 
employed by him for the past seven years. I reprint his technic and com- 
ments here in the belief that the method, with proper controls, should be 
given a thorough trial on a large scale. 

‘‘(1) The patient is put on a nutritious lacto-farinaceous diet, with 
frequent feedings, such as would be used in a case of peptic ulcer, for two 
or three days preceding the treatment and throughout its course. (2) In 
the morning after a twelve-hour fast, a regulation duodenal tube is passed 
well in the patient^s duodenum, its location being determined -by the usual 
methods, preferably by x-ray. The tube may have to be passed the night 
before where much pylorospasm exists. (3) The pylorus is encouraged to 
close by giving the patient 4 or 5 ounces of cold milk to drink alongside the 
tube. (4) A Jutte transduodenal lavage is performed — 500 cc. of a 10 per 
cent aqueous solution of sodium and magnesium sulphates, at a temperature 
of 106 F., is allowed to run slowly through the tube into the duodenum. 
This usually produces a copious, watery evacuation in from twenty to 
thirty minutes, and can be shown to clean out the ulcer bases very satis- 
factorily. (5) Twenty minutes after administration of the hypertonic 
salt solution, there is poured down the tube a suspension of 1 drachm of 
powdered ipecac in about 50 cc. of plain warm water, and this is followed by 
50 cc. more of water to wash out the tube. The tube is best left in situ for 
an hour, as in its removal a little ipecac might be carried into the stomach 
and occasion very persistent vomiting. (6) One and one-half to two hours 
after the administering of the ipecac, the patient resumes his feedings, 
which are pushed even though no appetite is present. (7) These treatments 
are repeated daily for seven days, and arc followed by an interval of seven 
days, and then another seven days^ course of treatment. 

'^Our results have been most encouraging. Within forty-eight hours 
a weak, toxic patient, with twenty to thirty bloody, painful evacuations 
in twenty-four hours, begins to look brighter, puts oh weight and may have 
no bowel movements except the large liquid stool following the trans- 
duodenal enema. During the second week, when no treatments are given, 
the patient is usually constipated, requiring soothing laxatives. The ulcers 
heal with remarkable rapidity, being hardly noticeable within a few days 
after treatment has been instituted. The stools have consistently failed to 
show either active or encysted amebae, even after the first week of treat- 
ment. Owing to the type of patients treated by us, mostly seamen of foreign 
ships, leaving our port as soon as they get well enough, we have not been 
able to follow our cases as they should be followed.” 

Emetine Poisoning.— Hhe drug is undoubtedly a general protoplasmic 
poison, the chief depressing effect being upon the heart and vessels; the cause 
of death in most instances is heart failure, which is unaffected by digitalis 
or any of the other stimulants. Individuals seem to vary in their susceptibil- 
ity — ^which unfortunately cannot be determined before treatment is begun — 
and death can apparently occur quite suddenly without warning symptoms. 
So far, studies of the minimum lethal dosage in animals have not been shown 
to hi directly applicable to the human, but the dictum of Vedder (1914) that 
10 grains (0.65 Gm.) should not be exceeded in one course in an adult has been 
amply confirmed by the experience of recent years. 

Young and Tudhope have shown that emetine “neuritis” is in fact a 
myositis. Emetine diarrhea, which is not easily distinguishable from that 
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wnicn characterizes the disease in which the drug is beipg used, has been* 
observed. Cumulative effects wear away after discontinuance of the drug, 
but patients should be returned to the ambulatory state only slowly to guard 
against cardiac disasters. Pregnancy, as well as cardiovascular disease, is 
considered to contraindicate the drug; in infants it is not usually used. 

Arsenicals. — (a) Stovarsol {Acetarsone, N.N,R,f Spirocide) —Of late 
years the arsenicals suitable for intravenous use have had an increasing 
vogue, being used in conjunction with some scheme of emetine therapy, or 
alone as in- the treatment of syphilis. More promising than these intravenous 
drugs, however, is stovarsol, for it can be given by the mouth. Following 
the original publication of Marchoux of the Pasteur Institute, in 1923, a 
number of authors have reported enthusiastically on the use of the drug. 
Johns and Jamison describe the results in a series of 46 cases in New Orleans. 
These cases ranged from the acute fulminating down to the very chronic 
variety, and in all of them there was complete relief from dysenteric symp- 
toms in three to six days following the introduction of the drug. Of these 
cases they selected a group who had received fairly uniform doses of stovarsol 
for an extended period of observation in order to arrive at some definite 
information regarding ultimate cures. Of this series of 27 patients, 4 were 
apparently cured by the administration of 0.75 Gm. (about 12 grains) of 
stovarsol daily for seven days ; 16 with the administration of two such courses 
of treatment, with a seven-day rest interval between courses; 1 with three 
courses ; 4 with four courses and 1 with seven courses. One patient received 
eight courses, but relapsed within a few days following the completion of 
each course. Twenty-one of these patients had remained well and free of 
parasites for an average period of 3.8 months at the time’ of their writing; 
5 had relapsed after remaining well for an average of 3.9 months. A little 
emetine was used in a few of the cases, but probably not enough to influence 
the findings. In his latest communication, Marchoux records the cure of 59 
cases with only two failures, and recommends the continuous use of the drug 
over a period of four weeks. However, many physicians are now preferring 
to combine stovarsol with emetine hyi'ochloride, giving full doses of each 
drug on alternate days for two weeks. 

(b) TreparsoL — This drug has been little used as yet. Brown and 
Osterberg (1931) recommend 4 grains (0.25 Gm.) two or three times daily, 
not to exceed a total of 48 grains (3 Gm.) . 

(c) Carbasone . — Reed and his associates (1932) in California have been 
carefully investigating this drug, which has not been very generally employed 
as yet. They describe satisfactory results with a dosage of 4 grains (0.25 
Gm.) twice daily for ten days, given in gelatin capsules by mouth. 

(d) Reactions . — There have been some reports of various dermatoses 
and even exfoliative dermatitis following the administration of stovarsol and 
treparsol, as would be expected when using such powerful organic arsenicals. 
Carbasone, as pointed out by Leake, contains a modified amino gi-oup in the 
para position to the arsenic and hence may be found on more extensive use 
to be injurious to the optic tract. 

Chaparro Amargosa. — The merits of this substance as an amebicidc 
were well established by J. W. Nixon in 1893, but it was neglected imtil 
P. I. Nixon again called attention to the drug in 1914.. The latter Nixon 
reported 10 cases in which it had been most effectively used in the form of an 
infusion made by boiling the , whole plant — ^roots, branches, foliage and fruit — 
in water for from thirty to sixty minutes. Six to 8 ounces of this infusion, 
which should have the color of weak tea, are given by mouth before meals 
and at bedtime; in addition 500 to 2000 cc. are introduced into the rectum 
twice daily, the patient being instructed to retain the solution as long as 
possible. The virtues of this “bitter bush” are known to the natives of 
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many tropical regions; I am informed th&t the active principle lias been 
isolated in a Mexican laboratory and is now available under the name of 
^ 'Castamargina . ” 

Oil of Ohenopodiulli.— Two cc» of this drug are given together with 1% 
ounces of castor oil at a single dose. Or the oil of chenopodium may be 
‘ emulsified with acacia and administered by rectum. In such cases the anal 
mucosa must be protected with petrolatum, and it is well to terminate the 
injection with 2 ounces of inert oil. The buttocks should be elevated, the 
enema given slowly and with great care, the first dose not exceeding 8 
ounces in the adult. This enema should be retained for an hour if possible. 
If the parts are well protected with petrolatum, the patient does not suffer 
from the intense burning sensations which would otherwise accompany the 
expulsion of the enema. 

Barnes and Cort have reported a series of cases from Siam in which the 
results were equally as good as those obtained by the use of emetine. It 
would seem to be especially advantageous to use in ambulatory cases for the 
reason that it is not depressing to the circulation. Also the whole dose is 
taken at one time; indeed, in working among native populations, the two 
oils already combined can be sent to distant patients who could not other- 
wise be reached by treatment. A point to be remembered is that oil of 
chenopodium should not be repeated in full dose under two or three weeks 
because of the possibility of renal irritation. 

Quinine. — ^This drug has been used for a long time for rectal irrigations 
with more or less success. One or 2 liters of 1 : 1000 to 1 : 2500 aqueous solu- 
tion of the sulphate are employed. Quite severe cinchonism not infrequently 
follows its use by this route. In vitro, quinine kills ainebac in dilution of 
1 : 20,000, whereas emetine kills in dilution of 1 : 100,000. However, Brooke 
has well pointed out that this advantage of emetine is more apparent than 
real for the reason that quinine can be given in from five to ten times as 
large dose as emetine. He has employed quinine sulphate quite satisfactorily 
by mouth, giving 20 to 30 grains daily for six days and repeating after an 
interval , of a week. Quinine is always available, and is certainly much 
cheaper than the emetin,e preparations. 

Salicylic Acid. — ^This drug is used in the form of a 2 per cent solution of 
sodium salicylate by rectal enema. The dose for an adult is 3% drachms 
(13 Gm.) sodium salicylate in 650 cc. of water. Lutsch, in Africa, extols 
the method for the prompt relief of pain and tenesmus. He gives 5 grains 
(0.3) of calomel and allows nothing but barlej^ water the first day and later a 
little boiled milk. Six hours or more afterward he gives the salicylate 
enema and repeats it the second and fourth or third and fifth days. The 
enema should be of body temperature and retained for half an hour. For a 
child a year old he uses only M cc. of the solution. 

Yatren-106 and Anayodin (Chiniofon, N.N.R.). — ^These two drugs 
which are apparently identical preparations of iodo-oxyquinolinsulphonic 
acid (iodine compounds) , have been quite extensively employed in the tropics 
in recent years, and apparently with considerable success. Thonnard- 
Neumann and Valera (1930) have reported a careful study of their use per 
^um, 30 patients receiving yatren and 25 anayodin. Both drugs were used 
in the form of coated pills of 4 grains (0.25 Gm.) ; they found that the 
anayodin pills deteriorated more rapidly in storage under tropical conditions 
than the yatren. I quote their method: 

“After a presumptive clinical diagnosis of amebiasis or chronic amebic 
dysentery has been made, a saline cathartic is given at bedtime, which serves 
simultaneously as a provocative for the stool examination which follows the 
ne^ morning. When the diagnosis is established, one or two pills three times 
daily, depending on the condition of the patient, are given. This dose is in- 
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creased the following day to two or three pills three tipies daily ; and this 
dosage is continued for five days. Then a second stool examination is per- 
formed and, if no amebae are found, a second treatment of two pills three 
times daily is carried out for a period of^five more<fays preceded by an in- 
terval of three days* rest. If the second stool examination still shows amebae, 
three pills three times daily are given over the same period. With very few. 
exceptions one need not exceed the daily dose of nine pills. If the general con- 
dition of the patient permits, he can follow this treatment without interrup- 
tion of Work. No severe restriction in diet, other than eggs, is necessary 
during the treatment of chronic cases. Both yatren and anayodin produced, 
in the majority of our cases, frequent soft or liquid evacuations of a greenish 
color; which, in some instances, were accompanied by colicky pains. Such 
complaints were more pronounced among the patients with acute symptoms. 
As a rule, small doses (1 to 2 drachms) of paregoric produced sufficient 
amelioration of symptoms to warrant continuance of the treatment without 
interruption. No toxic symptoms were seen even after prolonged use of the 
drugs.*’ 

Most workers are now giving the yatren by rectum and emetine bismuth 
iodide at the same time by mouth. Willoughby and Aslett (1931) report the 
very successful treatment of 150 cases, giving 10 ounces (300 cc.) of a 2% 
per cent solution of the yatren preceded by one hour by a 1-pint (500 (•(*.) 
enema of 2 per cent solution of sodium bicarbonate; the yatren enema is re- 
tained for five to eight hours. Full doses (3 grains daily for the adult) of 
emetine bismuth iodide are given by mouth during the ten days which one 
such course of treatment lasts. 

Vioform, N.N.R. — David et al. (1933) have been studying this drug, 
wliich differs only slightly from chiniofon, being sodium iodohydroxyc^uin- 
olinesulphonate. They give it in capsules of 4 grains (0.25 Gm.) each, a 
total dose of % ounce (15 Gm.) being given orally in two courses of 12 grains 
(0.75 Gm.) daily for ten days with a week’s rest period between. In their 
47 unsclectcd cases, clinical ^^cure” resulted in 38; no evidences of toxicity 
from the drug were noted. 

Kurchi. — Infusions made from the bark and seeds of the kurchi plant 
have long been popular antidyscnteric remedies in India and Burma. Acton 
and Chopra have concluded that very superior results can be obtained with 
the drug; using 4 grains (0.25 Gm.) of kurchi bismuth iodide twice daily by 
mouth for ten days they cured 12 of 18 cases. However, I believe that most 
authorities have not so well succeeded with it; Reed (1932), for instance, 
has given 8 grains (0.5 Gm.) daily for ten days to 5 chronic amebiasis suf- 
ferers without relieving symptoms or clearing their stools, even temporarily, 
of the organisms. 

Bismuth Subnitrate. — ^Deeks introduced this drug in 1914 following his 
experience in Panama. James (1925), who believes that it in some way 
indirectly affects the amebae, advocates the combined use of emetine and 
bismuth, and some of the physicians of the United Fruit Company, in which 
employ the combination has had its most extensive use, feel that it surpasses 
all other therapeutic measures. The bismuth subnitrate is given in quite 
heroic doses: in severe cases, 3 drachms (12 Gm.) in effervescent water 
every three hours, day and night. Some such prescription as the following 
might be used: 




. Bismuth subnitrate . 5vj 180.0 

Sodium bicarbonate Si 30.0 

Mix and divide into 30 powder papers (blue). 

Tartaric acid 5 j 30.0 


Divide into 30 powder papers (white). 

Label: Stir contents of 2 blue papers in half glass of water; dissolve contents of 
2 white papers in separate half glass of water; mix the two and drink while 
effervescing. 
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The content of bismuth per powder is drachms. The amount of 
tartaric acid is purposely slightly in excess of that needed to cause efferves- 
cence with the bicarbonate, the object being to render the suspension pleas- 
antly acid in taste. Citric acid could have been substituted in slightly smaller 
quantity, but it effloresces (i. e,, loses its water of crystallization) in warm 
atmosphere — ^not a very serious objection to its use. 

In chronic cases, one or two doses of the bismuth are given daily for a 
month or more after convalescence has .been established. 

Bivanol. — This is a yellow acridine dye for which considerable claims 
have been made in recent years. But Biggam and Arafa, in Cairo (1930), 
have found the recommended concentration for rectal use of 1 : 2000 to be 
very irritating, and lower concentrations were not lethal to the amebae. 
Given orally, even in doses as high as grains (0.075 Cm.) thrice daily, it 
was disturbing neither to the patient nor the parasite. However, they write : 

“Marked relief from symptoms was experienced in most cases during the 
course of treatment, tenesmus, blood, mucus and diarrhea soon disappearing, 
usually to return shortly after stopping the rivanol. We consider that the 
antispasmotic and antiseptic action of the drug may with advantage be 
utilized for the relief of colic and tenesmus, and for assisting in cleansing the 
bowel of some of the super-added infection in various dysenteric conditions 
where lower bowel symptoms are a marked feature of the disease.” 

The Carrier of Endamoeba Histolytica. — ^The British suffered heavy 
casualties from amebic dysentery in the Gallipoli campaign. They therefore 
gave a number of their protozoologists intensive training, and placed in their 
hands large numbers of sufferers from chronic dysentery who were concen- 
trated in special hospitals. Allan has tabulated some interesting statistics 
from the reports of Archibald, Hadfield, Logan and Campbell, of the Royal 
Army Medical Corps. Of 31,000 British troops returned from the Near East, 
9.8 per cent were carriers of E, histolytica. Of 7000 troops and civilians 
without any history of bowel trouble, examined in the eastern Mediterranean 
area, 10.5 per cent were infected; and of 5000 troops examined on the 
western front, 8.9 per cent were carriers. Among the Americans, Kofoid, 
Kornhauser and Plato found by subjecting 2300 troops, just returned to 
New York from France, to one examination that 12.8 per cent were infected 
The actual number of these troops who carried the organisms was prob- 
ably from 24 to 36 per cent, since it is known that one examination will 
uncover only from one third to one half of the actual number infected, or 
the number that six examinations will uncover. Craig's (1932) “very con- 
servative” estimate is that there are 1,200,000 people in the United States 
infected with E, histolytica. 

The above statistics amply show forth the magnitude of the carrier 
problem in this disease. Many of these carriers are well individuals who 
know that they are harboring the organism, many more are chronic 
sufferers from dysehtery of long standing, while a few show only vague, 
atypical symptoms and are only discovered on the sudden development of a 
liver abscess. In the treatment of these carriers we can only employ 
* or in combination, that have been described for use 

in the acute sufferer frora the disease. Many observers of considerable 

importance of repeated examinations of carriers 
who have been apparently cured. Dobell found that 90 per cent of relapses 
in treated carriers occur within three weeks; but they may occur later. 

Complicatioixs. ^Abscess of the lung and of the brain require the usual 
treatment for these conditions plus the systemic use of emetine. Peritonitis, 
perforation, or severe bowel hemorrhage requires complete rest or immediate 
sur^ry, largely depending on the patient's condition. In regard to abscess 
of the hver there is now some difference of opinion. It was formerly held 
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that as soon as the diagnosis is made, radical surgical operation must be 
performed. Now many operators, after establishing surgfical drainager, fre- 
quently irrigate the cavity with 1 : 1000 emetine solution. The general 
tendency, however, seems to be to substitute aspiration for the larger 
operation. Recently several students of the disease have stated ‘their, belief 
that the systemic use of emetine alone is capable of curing abscess of the 
liver and bringing about absorption of the pus, even in the absence of surgical 
interference. In his third Lettsomian lecture, delivered in 1922, Sir Leonard 
Rogers stated that he had long thought that emetine alone was capable of 
curing these abscesses, but added that it is clearly advisable to hasten 
recovery by removing the sterile pus. ‘This,” says Hodson, “only serves 
to show how strong is surgical tradition.” The latter's studies have shown 
the literature to be quite rich in cases in which the diagnosis had been 
undoubted and in which the results of systemic emetine treatment alone 
have been even more remarkable for their rapidity and completeness than 
in those treated with aspiration and emetine. He says that the sound 
surgical maxim that abscesses require to be opened does not apply here 
for the reason that these so-called “abscesses” have sterile contents, in 
contradistinction to the ordinary pyogenic abscess. Therefore, since tliere 
is no delay in decision as to the success or failure of the emetine-alone 
treatment, he feels that in all cases surgery should be delayed until the 
systemic treatment has been given a fair chance. On the other hand, 
Manson-Bahr and Morris do not believe that the drug alone has ever cured 
liver abscess. In Chen, von Gorder and Yuan's (1931) careful study of 
48 cases, aspiration with administration of emetine proved to be the method 
of choice ; the total mortality of the series was 20.8 per cent, 32 per cent for 
cases operated upon and 9.9 per cent for the nonoperated. The question is of 
course still sub judice, but one cannot escape the feeling that the emetine 
therapists begin to crowd the surgeons here: the other drugs have not as yet 
seriously challenged emetine in the treatment of the complications. 

BACILLARY TYPE 

Bacillary dysentery is an infectious disease caused by Bacillus dysen- 
teriac, of which there are two main species and very many related varieties. 
The cases range in severity from very mild to fulminating choleraic types.* 
In the average case the onset is sudden with rise in temperature, severe 
abdominal pain and tenesmus, early appearance of bloody and mucous 
diarrhea, and the symptoms of toxemia and dehydration. There is diffuse 
inflammation of the colon and lower part of the ileum, with ultimately 
necrosis and extensive ulceration. Some of the cases become chronic. 
Adults between twenty and thirty and infants under two years of age are 
the most susceptible. The disease is endemic in the tropics, but may be- 
come epidemic anywhere during periods of crowding, bad sanitation, and 
privation. Flies, contaminated food and water, and human carriers are 
the agents of its dissemination. Bacillary dysentery prevailed on all fronts 
during the World War, being especially disastrous in Gallipoli in 1916. 
It would seem that both in the Philippines and in Haiti, where dysentery 
is a very serious problem, the bacillary type is predominant and often 
becomes epidemic; indeed, it is now believed by many observers that most 
tropical dysentery is of the bacillary and not the amebic type. The mortality 
varies widely with the locality and the particular outbreak, being from 2 to 
80 per cent. Death is caused by toxemia, or later in the disease by peritonitis 
or inanition; heart failure or intercurrent pneumonia is frequently the cause 
during epidemics. The disease is notorious for the invalidism it causes. 
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Therapy 

The patient must be kept as quiet as possible since the very frequent 
stools ^re terribly wearing even though there were no toxemia. To keep 
him warm will sometimes tax the ingenuity of nurse and physician. Diet 
is of great importance. Proteins are especially poorly borne; also, it is 
advisable to use foods leaving very little coarse residue to pass over the 
inflamed mucosa of the bowel. Albumen water and thin gruels are usually 
employed in the beginning; milk is well borne in only exceptional cases. A 
return to full diet must be made very cautiously in the convalescent, for 
many relapses are chargeable to dietary indiscretions. 

Perhaps it were well to repeat in this place that the mortality varies 
quite considerably, and that therefore the results obtained by any worker 
with a given remedy can be adjudged only by considering the success or 
failure of the remedy in the particular outbreak with which he is concerned. 
Mild cases, since they almost certainly recover whatever the treatment, 
cannot be fairly used in evaluating therapy in this disease. 

Cathartics. — ^The attempt is made to lessen absorption of toxins by 
thoroughly washing out the bowel with cathartics and keeping it washed 
out. Sodium or magnesium sulphate is given in a dose of 60 grains (2 
tcaspoonfuls of saturated solution) every hour day and night until a 
watery stool containing fecal matter is obtained; thereafter it is adminis- 
tered every four hours. The treatment seems to considerably lessen toxemia, 
though it has its opponents. Graham advises the concomitant introduction 
of normal saline, since the tendency of the cathartic is to hasten dehydration 
of the patient. Certainly this seems to be rational therapy. He gives 
300 cc. intravenously and 500 cc. subcutaneously for the first few days. Also 
he has used 5 per cent glucose solution intravenously; this supplies much 
needed nutriment in addition to the fluid. Perhaps this double use of salts, 
plus the occasional hypodermic injection of grain (0.6 mg.) atropine 
sulphate is the most satisfactory way of checking the pain and tenesmus 
which are often so severe. I believe it is nowadays conceded that calomel 
only serves to increase the tenesmus. 

Castor oil to replace the saline cathartics has won a number of widely 
scattered advocates lately. Boase, in East Africa, considers it of great 
value when administered in repeated small doses. De Bellard reports a 
number of prompt recoveries under castor oil treatment in a region in 
Venezuela where the mortality was regularly from 40 to 80 per cent. He 
gives 60 cc. (2 ounces) at once and 4 cc. (1 drachm) every daytime hour the 
second and third day, repeating if necessary. 

Adsorbents. — ^Kaolin and charcoal are used in the hope of adsorbing 
some of the toxins, in which capacity it would seem that they are oftentimes 
quite effective. Kaolin may be used in quantities up to 300 Gm., best 
given stirred up in a pint of hot tea to be drunk during the course of the 
day. The charcoal, up to 80 Gm. or more daily, may be added to this 
or given separately. Animal is preferred to vegetable charcoal as the large 
particles of the latter may be irritating. 

Lactose. — ^Whitmore considers milk sugar useful in that it probably 
inhibits the activity of the dysentery bacilli by favoring the growth of acid- 
producing bacteria. An ounce (32 Gm.) or more may be given during the 
day if the patient will take it. 

Serum. — ^The polyvalent serum usually employed is obtained by im- 
munizing horses to the Shiga-Kruse bacilli and toxins, and also to the 
Flexner and other similar strains which do not produce' exotoxins. Flexner 
states that ^^in cases of oiclinary severity, a single subcutaneous dose may 
be followed by such marked alleviation of the symptoms as not to call for 
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repetition. In other and severer cases the dose may need to he repeated 
in from twelve to twenty-four hours, and again in forty-eight hours. 

“The effects of the injection of the serum tend to appear promptly. 
They consist first in the amelioration, often within a few hours, of the 
nervous symptoms and the general prostration. Usually within twenty- 
four hours the tenesmus and the colic disappear and the stools become 
markedly reduced in number. Along with this improvement there goes 
diminution in the blood and mucus content of the discharges, coincident 
with which there is a return of their feculent character. According to 
the severity of the attack, the stools return to normal in from two to five 
days. 

“Acute cases of bacillary dysentery are especially subject to the serum 
treatment, but cases in their second or third week may still be favorably 
infiuenced, as may also relapses in the course of convalescence from acute 
attacks.” 

The use of large doses of 50 to 150 cc. is now being advocated. The 
dose should be diluted with an equal volume of normal saline and given 
intravenously, very slowly of course. The intravenous route is replacing 
the intramuscular because these large doses are very painful when placed 
in the buttocks. Smyly describes the technic of detecting and proceeding 
in the case of an individual highly sensitive to horse scrum: 

“The patient’s sensitiveness to serum should be tested before the 
dose by an intracutaneous injection of 0.02 cc. of 10 per cent serum. A 
positive reaction appears within an hour, and consists of a wheal sur- 
rounded by a red areola. If this is present, the patient must be desensi- 
tized by a series of gradually increasing doses given hypodermically at 
intervals of half an hour, commencing with 0.025 cc. The quantity is 
doubled each time until 1 cc. is given. If there is no reaction, 0.1 cc. may 
be given intravenously and followed at half-hour intervals by an injection 
of a dose just double that of each preceding injection.” 

About half of the patients given serum will develop serum sickness from 
seven to ten days later, usually accompanied by joint involvement. As 
arthritis is a common complication of this type of dysentery, it is difficult 
to determine whether serum actually increases its incidence as is maintained 
by some observers. 

In the Shiga types of the disease which prevail in Eastern countries, 
and sometimes appear in Europe, I think there can be no doubt regarding 
the efficacy of the serum, for in many outbreaks the mortality is reported 
to have been reduced as much as 30 to 40 per cent. Lantin (1930) has also 
concluded, from his considerable experience in the Philippines, that the serum 
is in general effective there. In America and western Europe these fortunate 
results are not so often obtained. Indeed, this is to be expected since a large 
number of strains of the Flexner type of bacilli cause the disease in these 
countries, and it is hopeless to expect a stock serum to contain antibodies 
for all of them. For instance in the series of cases in children studied by 
Josephs and Davison in Baltimore, Birmingham and Boston in 1919 and 
1920, serotherapy neither influenced the mortality nor the course of the 
disease. Also Nolf , in describing the several epidemics which occurred in the 
Belgian armies during 1917 and 1918, is most emphatic in declaring that the 
serum was of no use. However, favorable reports have appeared, such as 
those of Finlayson and of , Waller in England, Klesk and Pribaum, re- 
spectively, in Germany, and Flexner in the United States. I think Smyly’s 
position is a fair one: in mild cases which are likely to improve in any case, 
the cost of the serum plus the probability of serum sickness may be weighed 
in the balance before serum therapy is begun. In severe cases there should 
be no hesitancy in giving it in large doses, early, and in the vein. 
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Vaccine. — Nolf, above referred to, has become an enthusiastic advocate 
of the use of vaccines in treating the Flexner type. Where possible to 
isolate a dysenteric germ from the intestine, he made and employed an 
autogenous vaccine; otherwise he used a vaccine made from a bacillus of the 
Flexner type killed by heat. In the beginning he obtained good results by 
giving this vaccine subcutaneously, starting at 10,000 and increasing some- 
times to as high as 5 to 10 billion organisms. The reaction was moderate 
usually but sometimes severe. He later used the intravenous route of 
introduction exclusively. He says of the intravenous dosage and results: 
^‘We applied the treatment ... to all those in whom the course of the 
disease made one fear the development of the ulcerative form, that is to 
say, in every case in which, after one week, a dietetic and drug treatment 
had not brought about a cure, or at least promise of a speedy cure. 

'‘The doses were given at four-day intervals, the initial dose being 
regularly 10,000 germs, then 30,000, then 60,000, then 100,000, etc. In 
general the betterment of the patient did not long delay. The fever dropped 
by lysis, with some recrudescences more or less marked on the day of the 
vaccine therapy and the next day; and the intestinal symptoms improved 
coincidently. In many cases of moderate intensity a complete cure was 
effected when the dose of 500,000 was reached. In the more refractory cases, 
it was necessary to push the vaccine up to about 10 million. 

"In 52 cases treated in this way we had only two deaths. All the other 
patients left the hospital cured, except two whom military necessity forced 
us to send away too soon. We have no doubt that in these cases also the 
continuation of the treatment would have resulted in a cure in a relatively 
short time. By vaccinotherapy we were thus able to avoid the dangerous 
tendency toward chronicity which in 1917 [the year before — H. B.] was 
produced in a number of our patients. This last result we considered 
particularly gratifying.^' 

Alivisatos attributes the rapid improvement in 111 out of 117 cases to 
the administration of a polyvalent vaccine by mouth. He used 20 to 30 
drops on the first day, 50 drops on the second, and 60 to 70 drops on the 
third day — all fractipned in two or more doses. Glukhoff, Volkova, 
Erusalimchik, and Panma, in Russia, used vaccine by the oral route in a 
severe epidemic among 81 children and adults. Of those treated with vac- 
cine, 7.7 per cent died; serum, 27 per cent; otherwise treated, 17 to 32 per cent. 
The vaccine, in the form of tablets, was prepared with both Shiga and 
Flexner bacilli, each tablet containing 100,000 millions of the organisms. 
The tablets were dissolved in water or sodium chloride solution and taken on 
an empty stomach. In grave cases five, even six tablets were given in a day. 
The treatment was continued from two to six days; in a few instances 
eleven days. Within the first day of the treatment they report that the 
stools became less frequent and the* general condition improved. By the 
second day the blood in the stools decreased, disappearing entirely by the 
seventh day in over half of the patients. Experiments on the rabbit, con- 
ducted at the same time, indicated local immunity of the intestine following 
administration of the vaccine. 

Bacteriophage. — It must be admitted that most of the evidence regard- 
ing the use of this agent in the treatment of bacillary dysentery shows it to be 
of no value. The study in Australia of Burnet, RIcKie and Wood (1931) 
to wit: an infection almost wholly of the Flexner type, treated with highly 
active, polyvalent, anti-Flexner strains of bacteriophage, including d'Herelle's 
own Bact-dysenterie-phage. Results, in 25 treated cases the' mortality was 
44 per cent, in 33 untreated controls it was 27 per cent. Taylor's observations 
in India (Shiga type), were of a similar nature. ’ 

Apple Diet. — In (Germany there has recently developed, out of an "altes 
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Volksmittel,” the so-called Moro-Hcisler apple diet for the treatment of 
all sorts of diarrheal conditions in infants and young children. Its success has 
been so great that it will undoubtedly replace most of the other methods of 
handling these cases; I include a description of it here because it has begun 
to be used in adults also, among others in a few cases of severe bacillary 
dysentery. (See the following in the Bibliography: Moro, E.; Wolff, 8.; 
Schreiber; Bogdanovic, P.; Hartwich, A.; Urbanitzky.) The method con- 
sists simply in feeding, during two days, ripe mellow apples which have been 
peeled, freed from seeds and core, and grated. • Apparently this is fed ad 
libitum to adults; in children as much as 100 to 300 Gra. per meal, five meals 
or more per day. Nothing else may be eaten during this time, but water may 
be drunk and saline or glucose solutions injected if necessary in dehydrated 
patients. After the two apple days it is considered advisable to return to 
full diet gradually during two days in which a diet rich in protein and poor 
in milk and fats is ordered; tea, cocoa made with water instead of milk, 
zwieback, toast from stale bread with very little butter, bananas, cottage 
cheese, soups poor in fat but with eggs added, potatoes, lean meats of all 
sorts. If the diarrhea reappears on this diet, or after return to full feeding, 
a repetition of the apple diet usually completes the cure. 

All observers stress the point that the apples must be mellow ; in Germany 
there has already appeared a commercial preparation of grated apples, 
“Aplona,” which is said to be made from certain sorts of apples which have 
proved to be the best. 

Chronic Cases. — Rest and careful dietary measures are most important 
in these cases. Appendicostomy and washing out from above used to be 
much advocated, but since it has been amply shown that the entire colon 
can be filled from below I do not believe it is any longer a rational treatment. 
Smyly says that cccostomy, 'with the opening of an artificial anus to give the 
colon complete rest for three months, may prove a satisfactory treatment 
in exceptional cases. Most patients respond to less heroic measures in a 
shorter time. The silver salts are principally used locally: an enema of 
500 cc. of a 1: 100 argyrol (mild silver protein) solution, or 1: 600 protargol 
(strong silver protein). Copper sulphate is frequently used in 0.5 per cent 
strength, or 2 per cent tannic acid solution. These solutions, the silver salts 
especially, stimulate an acute reaction and a reparative process, but the 
balance between inflammation and repair is not always easy to strike; 
they should therefore not be repeated too often. Ten per cent silver nitrate, 
rarely stronger, may be applied directly to the rectal ulcers. 

Nolf also reports favorably upon the use of his intravenous vaccine 
method in chronic cases. 


Prophylaxis 

Vaccines have been shown to be protective up to a few months, but are 
little used because of the dangerous reactions which often follow the parenteral 
use of vaccines made with Shiga bacilli. A number of attempts to modify 
them have not been entirely satisfactory. In 1924, however, Gauthier 
reported the results of his campaign against dysentery among refugees 
from Asia Minor arriving in Greece, to whom he gave polyvalent vaccines 
containing 3 billions of germs per cubic centimeter per mouth. As far as he 
was able to ascertain, no injection occurred among the 29,800 persons thus 
vaccinated. The doses used ^cre 1 cc. for adults, 0.5 cc. for children over 
two years, and 0.25 cc. under two years, repeated on three successive days. It 
must be taken at least one hour before a meal. The serum of his patients 
agglutinated the bacilli from the third day; the maximum agglutination was 
on the eighth day, it then decreased progressively for two or three months! 
His findings have been substantiated. Antonovsky vaccihaied by the mouth 
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1000 persons with a morbidity rate of 0.3 per cent, while it remained 3.11 
per cent among 1768 not vaccinated. During the sojourn of the Dutch ship 
Trump in French waters, in 1925, there was an epidemic of dysentery aboard 
in which 50 cases had occurred within six weeks. Costa, Boyer and van 
Deinse report that after all the 348 men were vaccinated by the mouth only 
one mild case developed. A daily dose of 1 cc. of the vaccine was given for 
three days in succession. 

In the United States, Wilkins and Wells, profiting by the preliminary 
report of Lucus and Amoss, have distinctly advanced the position of im- 
munization in this disease by showing that it is perfectly feasible to use 
prophylactic vaccine subcutaneously provided it is made from the Flexner 
type of bacilli only. Among the 70 children vaccinated by them there were 
only mild local reactions, except in 2 cases. These 2 general reactions, 
which were not very severe, could be attributed to the improper pres- 
ervation of the vaccine for a time. They prepared the vaccine by isolating 
bacilli from one of the cases and growing them on agar slants for eighteen 
hours, after which a suspension of 1 billion bacilli in 1 cc. was made with 
physiologic sodium chloride solution containing 0.25 per cent phenol. The 
organisms were killed by heating for one hour at 60 C. Three doses of 
250, 500 and 1000 million, respectively, were given subcutaneously at 
intervals of three days. The dysentery outbreak was quite sharply checked. 

The present status of bacteriophage in the prophylaxis of dysentery is 
about the same as in Asiatic cholera (see p. 22). 

FLAGELLATE DYSENTERY 
(Giardiasis (Lambliasis), Balantidiosis) 

In dysenteries of the bacillary and amebic types in the tropics certain 
fiagellate organisms are frequently also present in the intestinal discharges. 
It is recognized, however, that these organisms are themselves capable of 
causing symptoms. Chief among these flagellates are Cercomonas hominis, 
Trichomonas intestinalis, Lamblia intestinalis {Giardia) f and Balantidium 
coli, this last alone being able to actually invade the intestinal wall. The 
disorder caused by this group of parasites is characterized by the frequent 
passage of liquid or semisolid stools, of good color though often foul odor, 
and only rarely containing a little mucus or a tinge of blood. The cases are 
nearly always chronic with frequent symptomless remissions. Constitu- 
tional evidences of infection are not alwa^'s present, though the patients 
arc often emaciated and weak. Many domestic animals and man are 
carriers and disseminators of the disease. 

In late years it has been several times pointed out that flagellate diar- 
rheas are encountered in other than tropical countries. At least some of 
the cases of '‘trench diarrhea” during the late war were caused by these 
organisins. In Germany, Lickint believes that the organisms are propagated 
principally in the coal mining sections under the same unhygienic conditions 
hookworm disease is found in northern countries. In Smithies* series 
of 71 uncomplicated cases, many of the patients have lived all their lives in 
the northwestern United States. 


Therapy 


Emetine and the arsenicals, as used in the treatment of amebiasis (see 
p. 60} , and the anthelmintic drugs, are only partially successful. Smithies 
claims that the flagellates are readily destroyed by the evening administration 
of 5 to 15 grams (0.3 to 1 Gm.) of calomel followed by 2 ounces (64 Gm.) 
of Epsom salt the next day, these doses of calomel to be repeated about 
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every five days, according to the indications furnished by the stool examina- 
tions. Enemas of 1 per cent argyrol (mild silver protein), 0.2 per cent 
protargol (strong silver protein), 2 per cent tannic acid, and 0.1 per cent 
quinine sulphate arc used with indifferent success. Cort, in Siam, has even 
given enemas of 15 cc. of oil of chenopodium in 150 cc. of olive oil; such 
medication should not, of course, be repeated under ten days to two weeks. 
Chase and Tasker report considerable success with the administration, both 
by mouth and by enema, of Merck’s medicinal methylene blue (methylthionin 
chloride) 1 It is essential that only the medicinally pure drug be used, as 
that ordinarily employed in the laboratory contains traces of zinc. They give 
2 grains (0.12 Gm.) every three hours by mouth and once, or preferably twice, 
a day an enema of 500 cc. of 1 : 500 up to 1 : 200 aqueous solution of the drug, 
this to be retained for fifteen minutes. Chantriat (1932), who believes that 
larnbliasis is in the majority of cases a cholecystitis or duodenitis secondarily 
complicated by enterocolitis, advocates the frequent administration of 
dilute hydrochloric acid to neutralize the alkalinity of the duodenal biliary 
fluid. Petrowych (1931 ) lavages the duodenum periodically with 25 per cent 
magnesium sulphate solution. Tsucliiya and Andrews (1930) have been 
successful with two 4-grain (0.25 Gm.) tablets of stovarsol daily for six days. 
Sorge (1931) has given 3 grains (0.2 Gm.) of naphthalene, purified by sublim- 
ation, three times daily after meals. Whittingham claims that fully 50 per 
cent of the cases can be cured by employing a judicious combination of purga- 
tion, anthelmintics, emetine and colonic lavage. 

Certainly all observers are agreed that Balantidium coli is the most 
resistant organism of the lot. Greene and Scully report that they have 
apparently corrected a number of these cases by making a simple dietary 
adjustment. Two and one-half quarts (2.5 liters) of whole milk were given 
during the day, so divided that small portions were taken at regular intervals. 
After several days the milk was supplemented by the addition of one or two 
soft eggs. The only drug used was bismuth subnitrate in 15-grain (1 Gm.) 
doses during the first day or two to relieve the cramps and check the diarrhea. 
Later, when the bowels became sluggish, stewed fruits were given. There was 
rapid improvement in the general condition, the stools were cleared of B. coli, 
and the patients were returned to normal diet without any difiiculty. 


EPHEMERAL FEVER 
(Febricula) 

Certain fevers of one or at most three days’ duration, unaccompanied by 
any demonstrable causative lesion, and disappearing as rapidly as they 
appear, have long been denoted ‘‘ephemeral” fevers for want of a better 
name. Sometimes there is nausea, vomiting, colic, and perhaps chills. It 
has been thought that exposure to sewage gas and foul odors from other 
sources is responsible for this type of fever, but it is extremely likely that 
as our diagnostic means and skill improve they will all eventually be recog- 
nized as abortive attacks of one of the clearly recognized infectious diseases. 

The fevers of unknown origin frequently seen in youngsters following 
a sudden change of environment probably belong in this category. 

THERAPY 

Nothing, of course, has been evolved beyond the usual palliative meas- 
ures designed to ease such slight symptoms as are met with here. 
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EPIDEMIC PLEURODYNIA 
(Devil's Grip) 

Epidemic pleurodynia is an acute infectious disease characterized by a 
sudden onset with excruciating pain at the site of. the attachment of the 
diaphragm to the anterior thoracic wall on either side, or in the epigastrium ; 
marked increase in rate and decrease in amplitude of respirations; several 
degrees of fever; and rather constant headache, but rarely pain elsewhere. 
The pain usually leaves within twenty-four hours as suddenly as it came; 
the fever also subsides, the patient breaks out into a sweat and, being 
greatly relieved, falls into a refreshing sleep. There is often an attack of 
^ lessened severity one or two days later, but a third seizure is rare. Children 
seem to be more susceptible to the disease than adults. 

This entity first appeared in Virginia in 1888 and was described by 
Dabney. It then apparently disappeared until July, 1923, when Kelly 
(quoted by Payne and Armstrong) reported its reappearance in the same 
State. By the end of the summer there were officially reported nearly 
1000 cases in Virginia, as well as a number in New York City in persons 
who had not been out of that city. In the summer of 1924 it was again 
reported to be epidemic, this time along the New York and New Jersey 
coasts and in Pennsylvania. At this time Small found in the blood of 
several patients an organism much resembling the malaria parasite. In the 
succeeding summer (1925) Churchill, Landis and dusker reported an 
epidemic disease of a similar nature along the same seacoast, but this time 
further north, in Cape Cod, Massachusetts. The latter authors suggest that 
pleurodynia may be a temperate zone form of dengue, and offer evidence 
strongly implicating certain woods mosquitoes heretofore looked upon as 
innocent of disease bearing. 

THERAPY 

The patient wishes to lie undisturbed, as every movement of the trunk 
causes an agonizing twinge of pain. In a few cases, hot or cold applications 
are a sufficient analgesic measure, but usually some drug has to be used in 
addition. Acetanilid, 3 grains (0.18 Cm.), acetphenetidin (phenacetin) , 5 
grains (0.3 Gm.), antipyrine (plienazone, B.P.), 5 grains (0.3 Gm.), acetyl- 
salicylic acid (aspirin), 10 grains (0.6 Gm.), have all been effectively used at 
tliree- to four-hour intervals. Amidopyrine (pyramidon) , 5 grains, would be 
slower in asserting itself, but the single dose would perhaps suffice for the 
twenty-four hours. In the severer cases morphine must be resorted to. 

Small states that the prompt exhibition of quinine sulphate in doses of 
3 to 5 grains (0.18 to 0.3 Gm.) every two hours until 20 to 30 grains (1.2 to 
1.8 Gm.) have been given, appears to terminate the disease specifically and to 
prevent the recurrence of paroxysms. He directs that half this daily dosage 
should be maintained for a period of one week after the temperature has 
become normal. I have found no other record of this felicitous use of the 
drug. 


EPIDEMIC SORE THROAT 
(Septic Sore Throat, '^Glandular Fever”) 

This is the type of sore throat which appears in the winter and spring 
in explosive epidemic and is directly traceable to the ingestion of milk, or 
milk products, which are contaminated with Streptocoepus eptdemictis. The 
symptoms in the individual are sudden onset of chilliness, malaise, headache 
and vague body pains, high rise of temperature and swelling of the cervical 
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lymphatic glands. The throat is ejctrcmely painful, swollen, congested, and 
usually shows a diffuse, thin grayish exudate. The iiiost frequent com- 
plications (in from 2 to 6 per cent) are glandular suppuration, otitis media, 
peritonsillar abscess and arthritis. In some cases a scarlatiniform rash 
appears. The mortality in some epidemics has been as high as 3 per cent. 
In most cases the symptoms subside in a few days, but the patient remains 
prostrated for some time longer. A recurrence several days after resuming 
activity is not uncommon. 

THERAPY 

Attempts at a specific therapy, by the employment of antistreptococcic 
serum and vaccines, have only met with failure so far as I know. Dobeirs 
solution (Compound Solution of Sodium Borate, N.F.) diluted one half 
with water, or Alkaline Aromatic Solution, N.F. (which much resembles' 
the nostrum, *^Glycothymoline,” so beloved of the lay public — and the 
profession?) is usually very gratefully received by the patient when used 
as a spray. Cold packs about the throat often give much relief. Otherwise 
the symptomatic handling of these cases does not differ markedly from that 
of catarrhal fever, discussed elsewhere in this book. 


ERYSIPELAS 

Erysipelas is an acute disease characterized by a spreading erythematous 
skin lesion plus more or less profound constitutional symptoms. It is known 
to be caused by several definite strains of Streptococcus hemolyticus, which 
is believed to enter a preexisting skin abrasion. Mucous membrane cases are 
rare. Active adults in the middle decades, persons who have recently under- 
gone a major operation, and women in the puerperium are the most frequent 
victims ; however, individuals of any age and either sex are liable to the dis- 
ease. Some persons manifest an especial susceptibility (perhaps because of 
some nasal or other focus of infection) and have many attacks during their 
lives. In the aged the constitutional symptoms arc frequently very slight. 
The face is more often affected than any otlier portion of the body. 

The onset is sudden with high rise of temperature, malaise, headache, 
sometimes vomiting, and not infrequently delirium. The skin lesion appears 
coincidently with the constitutional symptoms. The typical lesion is a red, 
swollen area with sharply demarcated and elevated border; small, flaraelike 
extensions along the lymphatic channels are usually seen beyond this border. 
There is often a scattering of small vesicles throughout the affected area. 
The lesion spreads rapidly, and as it extends the earlier affected portions 
subside and desquamate. Sometimes localized abscesses form in the border, 
or ttie whole region may be undermined with pus. The pain, often quite 
severe, is of the burning order. The swelling in typical cases is very con- 
siderable. The fever usually persists for two or three days and then falls by 
lysis or crisis, usually several days before the complete subsidence of the skin 
symptoms. However, one cannot make any definite prediction in regard to 
the course of the fever, and indeed the whole clinical picture may persist, 
with relapse after relapse, for several weeks instead of the usual duration 
of four to eight days. 

This disease, though contagious and serious enough, does not tend to 
become epidemic and has not been given great attention by medical writers 
through the ages. Hippocrates did not describe it, though Galen, through 
mistake, accepted his account of anthrax as applyiqg to erysipelas. It is ex- 
tremely likely that some of the cases of ergotism, which were bo numerous 
6 
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during the Middle Ages, were really this disease. Fehleisen showed the strep- 
tococcus to be causative in 1883; Tunnicliff definitely separated the strep- 
tococci of scarlet fever and erysipelas in 1920-27. 

THERAPY 

Local Measures. — ^The application of cold compresses is usually soothing. 
Sometimes the making of the compress with saturated solution of magnesium 
sulphate, instead of plain water, affords astounding relief from the burning 
pain. The salt probably lessens swelling by reason of its hypertonicity 
(it saturates at 50 per cent) , and in addition it depresses the sensory nerve 
endings. The compress should be covered with oiled silk and renewed 
every two hours. Hal lay powders his cases with sodium bicarbonate. From 
> 10 to 20 per cent of ichthyol in an ointment in some cases exerts an analgesic 
effect. Hydrous wool fat (lanolin) should be used as a base because its ad- 
hesiveness permits of long application. Painting the skin beyond the border 
of the lesion with tincture of iodine or a strong solution of silver nitrate, is 
said sometimes to stop the advance of the process. Recently Eldridge has 
reported upon the satisfactory use of mcrcurochrome. He applied a 5 per 
cent aqueous solution to the whole affected area once daily until the eruption 
was well on its way toward subsidence. Tendency to spread ceased almost 
at once and the duration of the disease, as well as the occurrence of serious 
complications, was considerably reduced. His cases were already hospitalized 
and could therefore be treated early. Adams has had about the same success 
with daily applications of brilliant green. 

Collodion . — In 1918, Avata and Woodyatt described the very successful 
use of collodion in treating erysipelas at one of the army camps in the United 
States. Their technic follows : 

'^Collodion, U.S.P. (nonflcxible) , is painted with a cotton swab or brush 
to form a stripe half an inch wide and from half an inch to an inch in 
advance of the line of induration, in such a way that the diseased area is 
completely circumscribed. The collodion stripe is painted over repeatedly 
until, when dry, it makes a deeply constricted furrow not broken or imperfect 
at any point. On the following days the collodion line is inspected for 
breaks, cracks or inadequate constriction at any point; if found, these are 
repaired by further coats of collodion. When enough collodion is used to 
produce a continuous and sufficiently deep (from 34 to % inch) linear con- 
striction of the skin, the erysipelatous induration advances to the collodion, 
but not beyond it. The collodion is left in place until the temperature and 
swelling have wholly subsided. If there is a break in the collodion line or 
if the skin constriction is too shallow the disease may pass through or under 
it. Presumably a successful result depends on a complete constriction of the 
lymphatics of the skin through which the infection travels. . . . Within the 
circumscribed area the inflamed skin swells intensely, at first appearances 
more intensely than in noncircumscribed cases; but this is mainly an appear- 
ance due to the contrast between the swollen area and the line of depression 
caused by the collodion. . . . Patients have not complained more of dis- 
comfort or the sensation of tightness, when so treated, than those not 
circumscribed.” 

A total of 104 cases were treated by magnesium sulphate compresses, 
and by “general measures, such as are rational in any febrile condition.” 
Twenty-three of these cases were in addition collodion treated. The com- 
parative results are shown in the table (Table 6) . 

Ultraviolet Irradiation .— and Platou (1930) report that ultraviolet 
irradiation with the quartz mercury vapor lamp produced a clinical arrest of 
the .disease in 92 per ceqt of their 79 hospitalized cases. The exposure time 
vanes with the efficiency of the lamp, but is approximately twice the time 
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Table 6. — Collodion Treatment of Erysipelas 



Collodion cases. 

All others. 

Average stay in hospital 

Average febrile period 

Average maximum temperature 

15 days 

3.5 days 

103 F. 

0.0 per cent 

30.4 days 

8 . 1 days 
104.5 F. 

15 .3 per cent 

Incidence of complications 



required to produce a mild erythema on normal skin with the burner at 8 
inches from the lesion. Their new burner required four minutes to accomplish 
this, but it was later necessary to increase the time to ten or twelve minutes. 
A 1-inch margin around the diseased area is included in the field; the eyeballs 
should be protected by black paper. One exposure usually sufficed, but the 
treatments may be repeated at two-day intervals. These results are so 
excellent that one may perhaps be excused for remaining a bit sceptical until 
they are confirmed in an equally large series of severe cases. 

Local Use of Immune Serum . — Following the method of Rivers and 
Tillet, who showed that infiltration of the skin with normal or immune 
serum renders the area thus treated quite refractory to infection with 
hemolytic streptococci, Musser has reported 14 cases in which he infiltrated 
the skin around the borders of the erysipelatous process with antistreptococ- 
cal serum, much as in local anesthesia. In most of the cases he found that the 
process would extend to the infiltrated area and then stop. The method 
did not, however, seem to have much immediate effect on the general toxic 
symptoms. Bearing in mind Regan’s success with the local and systemic 
employment of serum, coincidently, in anthrax (p. 18) , one wonders whether 
somewhat the same method may not eventually prove to be the most effective 
way of using serum in the treatment of erysipelas. 

Radiotherapy . — Good results have been obtained with both a:-rays and 
ultraviolet rays, the latter especially; daily suberythema doses are used, 
covering considerable adjacent skin as well as the diseased area. 

Systemic Measures. — Antitoxin . — ^In 1926, Birkhaug introduced the 
use of erysipelas streptococcus antitoxin, made by immunizing horses against 
the toxins of the organism. He reported astonishing results in 60 cases. 
Since that time antitoxin has been adopted for routine treatment to the 
exclusion of all other methods in Bellevue Hospital in New York City, where 
there is maintained perhaps the largest and most active erysipelas service 
in the world. Symmers and Lewis have described the results in 131 cases 
thus treated at the Bellevue, in comparison with 107 cases treated during the 
corresponding season of the year before the antitoxin method was adopted. 

Of 111 cases of facial erysipelas, 85.6 per cent were cured in from three 
to seven days and 9.9 per cent in from eight to twenty-one days, with a 
mortality of 4.5 per cent; whereas, in the other series of 92 cases, 33.7 per 
cent were cured in from two to seven days, 47.8 per cent in from eight to 
eighteen days, and 12 per cent in from twenty-three to fifty-four days, the 
mortality being 6.5 per cent. 

Of the 20 body cases treated with antitoxin, 60 per cent were cured in 
from three to seven days, 30 per cent in from eight to sixteen days, with a 
mortality of 10 per cent; whereas, in the other scries of 15 cases, 46.6 per 
cent were cured in from seven to fifteen days and 13.3 per cent in from twenty- 
five to fifty-eight days, mortality being 40 per cent. 

Thus it will be seen that not only the mortality has been reduced by the 
use of antitoxin; the len^h of the patient’s stay in hospital has been likewise 
affected which is very important. In the Bellevue series the sojourn was 
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reduced in time more than 53 per cent. The incidence of abscesses seems to 
be about the same, whether antitoxin is used or not. Also the antitoxin 
confers no lasting immunity, recurrent attacks occurring with the same 
frequency as in cases treated by other methods. 

Antitoxin Technic , — In the beginning they used the intravenous route 
for the introduction of the serum at Bellevue, but after several accidents 
they now prefer, and use exclusively, the intramuscular route. Twenty- 
five cc. is injected at the moment of the patient^s admission, repeating usually 
at intervals of twenty-four hours until the erysipelatous blush disappears, 
the edema is dissipated and the temperature is normal. Sometimes one 
injection suflSces, but oftener two or three are necessary, occasionally more. 

It is of interest to note that when Symmers and Lewis began their study 
of the method it was planned to inject every other case as admitted, the 
alternate cases being treated by other methods, for control, by Dr. W. C. 
Lusk. However, “after a period of critical observation, Dr. Lusk requested 
that all of the cases be treated by antitoxin — ^this after an experience in the 
treatment of erysipelas as large as, perhaps larger than, that of any other 
physician on the American continent.** 

Eley has reported the successful use of the serum in a series of 33 infants. 
Dosage: 10 cc. intramuscularly, repeated daily so long as the lesion persists; 

• in grave cases an initial dose of the unconcentrated form of the serum to be 
given intravenously (no intoward reactions were observed). Foote considers 
that, in addition, prompt transfusion of blood is important in cases in the 
newborn. 

Convalescent Scrum , — ^The use of convalescent serum was first made at 
the Providence (R. I.) City Hospital in 1919, but not reported by Jordan and 
Dustin until 1924. (Unknown to these authors, Kaiser had reported its 
use in a single case in 1915.) Of their methods and results they write as 
follows: 

“Convalescent erysipelas serum is sterile serum from the blood of patients 
convalescing from uncomplicated erysipelas. The blood is collected in a 
wide mouth bottle by means of a simple suction apparatus made from a 
two-hole stopper, two L-shaped glass tubes, and two short sections of rubber 
tubing. A large intravenous needle is fitted to one of the rubber tubes by 
means of an adapter. The whole apparatus is autoclaved before using, and 
the blood and serum are handled, so far as practical, with sterile apparatus. 
One of the arm veins is used, and not more than 200 cc. of blood is taken 
even from large adults. 

“Patients who have had a normal temperature for at least a week, and 
who show practically complete clinical recovery without complications, are 
chosen. Only patients with negative blood Wassermann reactions have 
been selected. 


“The blood is allowed to stand in the ice-box for from thirty-six to 
forty-eight hours. At the end of this time the clot is firm and the clear 
serum can be poured or pipetted off without the admixture of many red 
cells. The serum is centrifugated in sterile tubes at high speed to separate 
the few suspended red cells. The serum is then transferred to sterile 
ampmes of suitable size, and sealed. A further yield of serum can be ob- 
tained by squeezing the clot and centrifuging to separate the red cells. This 
serum is always more or less colored by hemolysis, but it is as effective 
as the clear serum. No preservative is added. The sealed ampules are 
heated to 56 C. for one hour on three consecutive days. Serum prepared 
m this way has been kept in the ice-box for months without losing its 
potency. Ampules have been opened and cultures found sterile. It is 
advisable, however, in case serum is to be left for any length of time, to add 
tricresol, 0.3 to 0.4 per cent, as a preservative. 
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“Because of the difficulty in keeping a sufficient supply of convalescent 
erysipelas serum on hand, it has been used only in selected cases. The 
patients have been those seen early in the disease, those showing an extension 
of the process after a period of improvement, or those who have been 
severely toxic. Practically all the scrum has been given intriimuscularly, 
as intravenous serum therapy is not in favor at this hospital. The maxi- 
mum dose has been 40 cc., the minimum 10 cc., and the average, 14.5 cc. 
The dose has been varied according to the size of the patient and the clinical 
condition: From 15 to 20 cc. seems a fair dose for the average adult with 
no coipplications. fTlieir case histories reveal that a second dose has been 
given in but one instance; the patient recovered very quickly, though the 
prognosis had ^seemed extremely bad.^ — H. B.] 

“Eighteen patients have been treated. Of these, 3 died, 2 showed ques- 
tionable improvement, and 13 showed very decided improvement. Only 
cases in which a marked improvement was shown in the temperature chart 
and in the clinical aspect have been counted as successful. The 3 patients 
who died were moribund on admission to the hospital.” 

Vaccines, — Benson’s (1930) study of 235 carefully controlled acute cases 
has shown conclusively tliat vaccines of no sort whatever have any value in 
this disease. 

Milk Injections , — On the Continent, the injection of milk for the pro- , 
duction of a nonspecific protein reaction is often resorted to. Frehse (1931) 
describes the method and results: 

“According to the condition of the patient, we inject into the gluteal region 
from 3 to 10 cc. of milk that has been sterilized in the water bath. There 
then generally occurs a rise in temperature, with or without a chill, then a 
critical fall in temperature — ^this within twelve to twenty- four hours. Red- 
ness, swelling, heat and the sense of tension usually subside quickly. When 
that is not the case — as occasionally happens — the temperature usually rises 
again quickly. In these cases we have repeated the injection with a larger 
dose.” 

Intravenous Mercurochrome, — ^Young has collected the reports of 32 cases 
of erysipelas that were treated by the intravenous use of mercurochrome. 
Of these, 28 were cured or improved, 1 was only temporarily improved, and 
in 3 cases the drug failed entirely. The almost immediate cessation of 
febrile and irritant symptoms and the great rapidity with which the skin 
lesion cleaved up, was said to have been quite remarkable in most of the 
cases. For technic, see the article on Sepsis (p. 163). 

Iron, — The tincture of ferric chloride has long been regarded as having 
specific value in the treatment of erysipelas. It is given in a dose of 15 to 
25 minims (1 to 1.5 cc.) by the mouth every two hours. Oftentimes its use 
has to be abandoned because of gastric irritation. If it has been studied 
in an extensive series of cases I am not aware of the fact, though I have seen 
very satisfactory results follow its use in several cases in my own experience. 

Prevention of Recurrent Attacks. — ^Birkhaug is at present studying the 
matter of active immunization against recurrent attacks of erysipelas by 
means of biweekly intramuscular injections of 500, 5000, and 50,000 skin 
test doses of the extracellular and intracellular toxin produced by the par- 
ticular strain of Streptococcus hemolyticus which he holds responsible for 
the disease. These injections appear to produce in the patient’s blood serum 
a rapidly increasing concentration of antitoxin. In his preliminary report 
he states that 24 patients with definite histories of frequent recurrent attacks 
of erysipelas have been actively immunized by means of this toxic filtrate, 
and that persons among these who previously suffered habitual attacks of 
the disease from every sixth to twelfth week have been free from subsequent 
recurrent attacks over a period approaching two years. Amoss (1931) 



70 


TREATMENT IN GENERAL PRACTICE 


undertook a similar immunization of 14 patients who had experienced 35 
attacks in the two years preceding the experiment; in the 11 who survived the 
two years of observation and immunization there occurred only two attacks 
of erysipelas. 


ERYSIPELOID 

Erysipeloid is a disease which has been shown to be caused by a modified 
form of the organism, Erysipelothrix suis, which causes swine erysipelas, a 
bacillus that is apparently either pathogenic or saprophytic throughout the 
animal kingdom. In America most of the cases have been reported from the 
Atlantic seaboard, with a few from the Great Lakes region, and have nearly 
all been in fish-handlers and the handlers of the fiesh of swine in packing 
houses — but the exceptions exhibit a wide gamut of possibilities, such as 
injury of the hand in the bed of a dried creek, skinning a rabbit, carrying 
an opossum by the tail I The disease is characterized by the appearance, 
after an incubation period of two days, of a sharply circumscribed, quad- 
rangular, bluish-red lesion on the skin at the site of the infecting injury, and 
by constitutional symptoms which are usually very mild; however, cellulitis, 
lymphangitis and lymphadenopathy may occur, and the appearance of a dif- 
fuse erythema accompanied by the symptoms of sepsis have been reported. 
The majority of cases run a self-limited course of about three weeks, but in 
Germany there has been observed a chronic form of the disease which is 
characterized by polyarthritis and vegetative endocarditis and in America 
some of the cases have been observed to start up again in previously un- 
involved areas after a short period of apparent cure. 

THERAPY 

The only distinctive treatment which has been developed consists in the 
preliminary trials of a specific antiserum. Callomon, in Germany, recom- 
mends the injection of 10 to 20 cc. of this serum subcutaneously in the 
affected arm, and describes good results, both when using it in treatment and 
as a prophylactic measure immediately after the accidental inoculation. In 
America, Klauder and Harkins (1931), and Ritchie and Becker (1931) have 
induced healing of the lesions in about five days following a single injection 
of 26 cc. into the gluteal region. However, the incidence of serum sickness 
has been particularly high after the systemic use of this serum, and its local 
use has recently been substituted with apparently equally good results. From 
0.25 to 0.6 cc. is injected into numerous areas about the advancing border; 
sometimes the injections have to be repeated after a few days, or new areas 
must be freshly injected. A local reaction usually follows these injections: 
swelling, pain in the joints of the involved hand, urticaria near the site, and 
sometimes tenderness and enlargement of the lymph nodes draining the site. 


FOOT AND MOUTH DISEASE 

Foot and mouth disease is a highly contagious malady of domestic hoofed 
animals; a few cases have also been seen among wild rats, and cats, hedge- 
hogs, and perhaps other rodents can be experimentally infected. It is caused 
by a filtrable virus which is sometimes transmitted to man through the 
medium of infected milk or milk products. The cases are rare. Among live- 
stock the disease is widespread in Europe, South America and other parts of 
the earth; the United States has several times been threatened with serious 
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epidemics, which have been stamped out by mass killing,, immediate burial, 
and rigid quarantine. Recent studies in England have shown that dressed 
carcasses of infected animals may retain their in/ectivity even after ten weeks 
of refrigeration. 

That great man, Girolamo Fracastoro (1484-1553) — who wrote the first 
complete description of syphilis, foresaw clearly the modern conception of 
the bacterial causation of disease, and performed many other feats of 
original genius— described the first recorded epidemic of foot and mouth 
disease. And, indeed, since his time there has not been a great deal written 
upon it- in the strictly medical press. In 1898, Loffler and Frosch proved 
experimentally that the malady is caused by a filtrable virus. I give Clough’s 
summary of the symptoms: “A mild febrile infectious disease, characterized 
by the appearance of an erythema and a superficial vesicular eruption over 
the mucous membrane of the mouth and on the skin of the hands and feet; 
by salivation, by swelling, burning and paresthesia of the affected parts, with 
subsequent desquamation; and by healing of the ulcers without scar 
formation.” 

THERAPY 

Treatment consists in the use of antiseptic mouth washes such as 1 : 2000 
potassium permanganate. The silver nitrate stick may be applied to the 
ulcers just as in the treatment of canker sores. I fancy the lotion of calamine 
and zinc (see p. 166) would be soothing when applied to the lesions on the 
body surface. Very little has been written about the treatment of the disease ; 
all attempts to influence its course by the intravenous introduction of dyes 
or other antiseptic substances have met only with failure. 


GANGOSA 
(See Yaws) 


GERMAN MEASLES 
(See Measles) 


GLANDERS 
(Farcy; Malleus) 

Glanders is an infectious disease of horses and mules. It is caused by 
Bacillus mallei, and is communicable to man. The cases in man, which are 
fortunately rare for the disease is extremely fatal, are nearly all contracted 
directly from a diseased animal, though the danger of laboratory infection 
with the organism is very great, as was dolefully reemphasized in Prague, 
in 1924 when three well-known scientists succumbed to the disease within 
a brief period The outbreak which they were investigating claimed in all 
seven deaths (in 7 cases), all deriving from one infected horse. Acute 
glanders in man may begin with symptoms indicative of almost any of the 
other infectious diseases, which makes early diagnosis very difficult; how- 
ever Symmers says: "The occurrence of symptoms of an acute infective 
dise^e in an individual who comes in contact with horses and who presents 
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multiple abscesses in the skin or in the mucous membrane df the nosC; with 
deep-seated pain or tenderness, indicative of abscesses in muscle tissues, 
tendon sheaths, fascia or periosteum, with or without joint symptoms, should 
suggest the diagnosis of glanders in spite of the extreme rarity of the disease, 
and confirmation should be sought in isolation of the causative bacillus and 
guinea-pig inoculation.” There is also a chronic form of the disease. 

It is thought that the strange afl3iction of animals and men during the 
ninth to twelfth century called Malum Malannum because of its recurrence 
in troublous years, was either anthrax or glanders. Solleysel described the 
transmission of the disease from horse to horse in 1664. The classical mono- 
graph on the disease in man is that of Rayer, in 1837. Loffler discovered the 
causative organism in 1882.' 

THERAPY 

There is no specific treatment for glanders in man. The palliative 
measures directed t(^ the relief of the general constitutional symptoms do 
not merit special description herd; they are such as are applied in any other 
fulminating condition. It is said to be advisable to excise the local nodule 
where possible, though in a recent (1926) outbreak of 7 cases in eastern 
Austria, 5 terminated fatally though the original focus was eliminated in 
each case. A grave disease, then, for which we have no remedy. 


GLANDULAR FEVER 
(Acute Mononucleosis) 

Glandular fever is an infectious and probably contagious disease char- 
acterized by intermittent fever which continues for two or three weeks, 
complaints of general malaise, sweats, sore throat, general enlargement of 
the superficial lymph nodes, perhaps a rash, and a mononuclear leukocytosis. 
The patients are chiefly children and young adults. The causative organism 
has not been isolated. The disease was first described by Filatow in 1886; 
first definitely envisaged as an acute mononucleosis by Sprunt and Evans, 
in 1920. Recently cases have been reported from the tropics (Philippines, 
China) which had hitherto been thought free from this affection. 

THERAPY 

There arc no drugs or biologicals which have any specific value. The 
treatment is symptomatic, with recovery occurring in practically all cases, 
though the swelling of the glands may last for a long time. 


GRIPPE 

(See Catarrhal Fever) 


HYDROPHOBIA 

(Rabies) 

Hydrophobia is an acute infectious disease chiefly encountered in dogs, 
though many other animals are susceptible. . The disea^se is caused by a 
filtrable virus which is associated with the so-called ''Negri bodies” that 
develop in cells within the central nervous system of infected animals. A 
rabid animal, biting another, transmits the virus in the saliva. In the island 



HYDROPHOBIA 


73 


of Trinidad, in 1931, it was proved that the vampire bat is jnapable of trans- 
mitting the virus between infected cattle and man, both of which this 
loathsome fellow feeds upon. Not all bitten individuals, whether animal or 
man, develop the disease, but once the symptoms appear a fatal termination, 
after terrible suffering, is certain. 

There is little mention of hydrophobia between the classical description 
of Aetius, a physician at the Byzantine Court in the sixth century, a. d., 
and the keener observers of the eighteenth century, such as Boerhaave and 
his famous pupil, van Swieten, the creator of the Vienna clinic. Pasteur^s 
first preventive vaccination with the attenuated virus of the disease was 
performed upon the Alsatian shepherd-boy, Joseph Meister, in July, 1885. 
The specific cell inclusions were discovered in the central nervous system 
by Negri in 1903-04, and successfully cultured by Noguchi in 1913. Many 
years ago Sir Victor Horsley predicted that rabies could be stamped out 
by the muzzling of all do^; this has often been put to the test in relatively 
small communities (occasionally throughout an entire national domain) and 
always with complete success, but a world-wide attack upon the disease in 
this way has yet to be organized. 

Symptoms in the Dog. — The first sign is usually a change in disposition, 
the animal becoming increasingly restless and snappy. Then a great thirst 
develops, the attempts to swallow being embarrassed by a progressive 
paralysis of the pharypgeal muscles; salivation becomes marked and the 
mouth may ''foam”; there is depravity of appetite and a tendency to emit 
low howls followed by a series of unnatural barks during which the jaws 
do not close; and the animal starts out on a long excursion without definite 
destination, usually traveling at a rapid pace and biting many inanimate 
and animate objects encountered en route. Finally there supervenes the 
paralytic stage, which ends in death ; it begins in the hind legs. The disease 
runs its course in from two to eight days. In so-called "dumb” rabies, drow- 
siness and paralysis arc more marked from the beginning, and death is 
mercifully quicker. 

Rabies is particularly dangerous in cats for these animals, when infected, 
often slink into a dark retreat from which they fly out at the passer by, 
inflicting severe face wounds. 

Symptoms in Man. — I quote Williams’ description: "Furious rabies is 
the* most frequent form in man. For about forty-eight hours there are 
usually indefinite nervous symptoms, such as a sensation of constriction 
in the throat, or difficulty in walking or breathing, or precordial anxiety, 
or neuralgic pains. The temperature is slightly increased, 100.4 to 102.2 F. 
(38 to 39 C.). The fear of water usually develops, due to painful spasm 
from attempts to swallow. Characteristic reflexes may be caused by a draft 
of air (aerophobia), or loud noises (hyperacusis) . Remissions usually occur, 
except in the very severely infected cases. After about forty-eight hours 
the excitement increases, accompanied by hallucinations and even mania, 
though usually no attempt is made to injure others. The mind is clear 
between attacks. The voice becomes hoarse, but there is no real barking. 
The eyes may show photophobia, nystagmus, strabismus, and unequally 
dilated pupils.* Vomiting usually occurs. The patient may die suddenly 
during this stage after one to four days, but he usually passes into the 
paralytic stage, with muscles relaxed, jaw dropped, ropy saliva flowing, 
and finally into a comatose condition. Death occurs in about two to eighteen 
hours. Just before death the temperature may reach 107.6 to 111.2 F. (42 
to44C.). 

"Dumb rabies is less frequent in man than in lower animals. Its recogni- ' 
tion is particularly necessary, so that it may be differentiated from the 
paralysis which very rarely occurs during or just after the Pasteur.treatment. 
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The onset may be convulsive, but the lower extremities feel very heavy and 
numb; then there quickly develops a condition of ataxia and progressive 
paralysis. Death occurs in from two to eight days from heart paralysis.*' 

THERAPY 

Treatment of the Dog. — dog manifesting characteristic symptoms 
of hydrophobia should be at once killed and his head shipped, either packed 
in ice or in equal parts of glycerin and water, to the nearest laboratory 
equipped to make a confirmatory search for the Negri bodies. All animals 
definitely known to have been bitten by him should also be destroyed. If, 
however, the dog is only suspected of having the disease he should not be 
killed but quarantined for observation, for a negative laboratory examination 
at this time would only leave the diagnosis in doubt. There need be no 
fear that he will recover from a ^'light** case during the period of quarantine; 
all animals having rabies die; an animal showing no symptoms after three 
weeks in quarantine is an animal that has not had the disease. 

Treatment of the Human. — Local Treatment . — ^The wound should be 
cauterized at once with phenol or fuming nitric acid. There is good reason 
to believe that this local treatment has been of benefit, especially in the more 
dangerous bites about the face and fingers, and in cases where the early 
institution of vaccine treatment is not possible. 

Vaccine Treatment . — ^The incubation period of the disease in man is 
usually fourteen to one hundred days (though Hajare (1933) has recorded 
a case developing after fourteen months) . It is during this period that the 
proper use of prophylactic vaccine will prevent the disease in the vast ma- 
jority of cases; indeed, the failures constitute less than % of 1 per cent. One 
may safely wait for the appearance or not of symptoms in a quarantined dog 
before starting the treatment, unless the bite has been received on the face or 
hands, in which case, owing to the short incubation period following wounds 
at either of these sites, the physician is usually well advised to begin treat- 
ment at once — ^unless, of course, he is firmly convinced of the dog*s innocence. 
Pregnant and nursing women may be treated with safety. 

Antirabic vaccine or antirabic virus is rabbit virus which has been 
rendered practically nonvirulent for man by passage through a long series 
of these animals and treated in various ways to decrease the infectivity 
still further. The methods commonly used in the United States are those 
of Pasteur (as modified by the Hygienic Laboratory, U. S. Public Health 
Service), Hogyes, Semple, Fermi, Harris, and Cummings, and are described 
in ^‘New and Noriofficial Remedies.** It is no longer necessary to send a 
patient at great expense to a “Pasteur Institute** for treatment, as any 
physician can administer the vaccine in the improved form in which it 
now appears on the market. Most of the pharmaceutical houses send 
out the vaccine in syringes containing 2 to 3 cc. ready for injection when 
the accompanying sterile needle is attached. The contents of a syringe is 
administered daily over a period of fourteen to twenty-eight days according 
to the severity of the case (i. e., the location and extent of the wound). The 
first package of seven syringes is sent by special delivery, the others follow- 
ing at proper intervals; it is well to keep the packages in the refrigerator. 

The duration of immunity in man after vaccine treatment is probably 
no more than fourteen months, though to be sure there are very few available 
data on the subject. A person bitten a year or more after taking the 
Pasteur treatment should again go through a full course of injections. 
Rmlinger and Bailly (1931) have reported an instance of four full anti- 
rabies treatment^ in four years; a second case of three treatments in four 
years; and a third of two treatments in seventeen years. There were no 
anaphylactic accidents in any of the cases. 
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I do not believe that the vaccine per se is actually responsible for any of 
the varied symptoms manifested by patients taking the Pasteur treatment. 
In my own case, despite the fact that treatment was begun early and that 
the vaccine was for the most part self-administered, I was the victim of a 
certain unwonted apprehension, and was thoroughly weary of the irksome 
routine long before the course was completed In the layman these things 
might easily make for a quite variegated display of neuroses. I found the 
intramuscular injections into the buttocks distinctly less painful than those 
placed subcutaneously in the abdomen. 

Postvaccinal Paralysis. — Two serious symptoms, however, do sometimes 
occur during or following the treatment; they are paralysis and polyneuritis. 
Recovery is the rule, though a few })ers()ns have died in the paralysis. The 
percentage incidence of these severe symptoms varies so widely in the 
numerous published reports that it is difficult to state a normal or average 
expectancy. However, it is never high enough to be considered a contra- 
indication to the treatment. 

Treatment of the Developed Case. — ^This can only be directed toward a 
relief of the suffering, as no cure of a proved case has ever been accomplished 
to my knowledge. Five per cent cocaine solution will give relief if sprayed 
well down into the pharynx. Large doses of chloral hydrate and sodium 
bromide, 30 to 50 grains (1.8 to 3 Gm.) of each, may be given in a few 
ounces of water by rectum. Opiates should be freely used, or light general 
anesthesia maintained to the end. 


INFECTIOUS JAUNDICE 
(Epidemic Jaundice, Weil’s Disease) 

This is an acute infectious disease caused by Spirochacta icterohemor- 
rhagiae (Leptospira icterohemorrhagiae of Noguchi). The symptoms are 
quite characteristic. There is abrupt onset with vomiting, headache, fever, 
-muscular pains, especially in the calf, and great prostration; sometimes there 
is a transient stiffness of the neck; conjunctival injection is practically always 
present and labial herpes is frequent. The jaundice may appear very early 
and is usually present by the fourth day; with its appearance the liver be- 
comes tender and swollen ; the spleen may be palpable. The urine contains 
bile, albumin and casts, though there is believed to be no permanent kidney 
injury. The fever continues high for about ten days and then falls to 
normal in two or three days, accompanied by a subsidence of the other 
symptoms. In one fourth to one third of the cases there is a return of the 
fever, unaccompanied by other symptoms, this second fever running an 
intermittent course of three days to as many weeks. Convalescence is 
characterized by depression and is usually very protracted. 

The causative organism is present in the blood up to the seventh day 
and in the urine throughout the febrile period and perhaps longer. The 
same organism is found in rats the world over and it is significant that 
most recorded epidemics have occurred in individuals who have passed 
some time in wet, rat-infested places, such as military trenches and civilian 
excavations, natural swimming pools, mines, etc. However, such insects as 
bedbugs, mosquitoes and horseflies have been shown not to be intermediary 
hosts. Buchanan has found a natural habitat of the causal agent outside 
the animal body. He demonstrated its presence in the slime taken from 
the roof of an infected mine, in a region which he believed to be inaccessible 
to rats. In a recent (1931) epidemic among laborers in the Andamans, 
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the onset of the first case was six days after the beginning of work in a 
Leptrospira infected swamp and the last case appeared eight days after the 
work had stopped. 

Weil first described this disease in 1886, and Ryukichi Inada and Yutaka 
Ido discovered the causative organism in 1914. The reports of sporadic and 
epidemic cases are quite numerous in the European and Asiatic medical 
literatures, but, despite the presence of infected rats, few cases have been 
recorded in the United States. 

THERAPY 

Specific therapy is sadly lacking in this disease, in which the mortality, 
though usually between 5 and 10 per cent, may reach as high as 32 per cent 
in some epidemics. One would be hopeful of the intravenous arsenicals 
here, but they have failed; indeed, some cases have been made worse by 
their use, probably because of the state of the liver. Vanni^s work with 
animals, in Italy, indicated that tartar emetic might be found of value in 
the chemotherapy of the disease, but so far I have found no study of its worth 
in the human. Bismuth, too, has been experimented with in the guinea-pig, 
by Uhlenhuth and Seiffert, but not yet in man. 

INFLUENZA 
(See Catarrhal Fever) 


KALA-AZAR 

(Visceral Leishmaniasis, Dumdum Fever) 

This disease, which is a very ancient one, is common in certain parts of 
India, in China, Indo-China, Arabia, all around the shores of the Medi- 
terranean, southern Russia, and South Africa. It is extremely rare in the 
Western Hemisphere ; the few reported cases were all imported. It is caused 
by Leishmania donovanij a protozoan organism, and everywhere that the 
disease is encountered in man it occurs in dogs also, except, according to 
Young, in India and China. The sandfly is not yet irrevocably incriminated 
as vector, but, as shown in Wenyon's (1932) excellent review, the evidence 
against the fellow is so overwhelming that one begins to wonder whether the 
missing evidence is not some factor or factors not directly concerned in the 
actual process of transmission. It has already been demonstrated that for 
each locality there must be the right sandfly and the right strain of the 
parasite: in India the local strain of Leishmania donovani and Phlebotomus 
argentipeSj in North China the Chinese L. donovani and P. major var. chinen- 
sis; in Sicily and Malta L. infantum and P. perniciosus, in Palestine L. tropica 
and P. papatasii, and in Bagdad L.* tropica and P. sergenti. The organisms, 
however they may enter the body, embed themselves in the endothelial cells 
lining blood and lymph vessels, whence they burst into the blood or lymph 
stream to be engulfed by other endothelial cells of by leukocytes. 

The onset is usually insidious, though it may be acute. Usually the 
first complaint is of several bouts of fever with increasing weakness. In 
one fourth to one third of the cases the fever is of the double-remittent type, 
i, e,f with a rise and fall twice or thrice in the twenty-four hours; in the 
majority of cases it is of a very irregular sort. Emaciation and anemia 
(proportionate reduction in red cells and hemoglobin) are pronoimced and 
there is a striking leukopenia. Sometimes the body assumes a dusky hue 
(kala-azar: ''black sickness”). Great enlargement of the spleen, and later 
enlargement of the liver, cause the abdomen to be markedly protuberant 
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Daily rigors are common, though other pronounced symptoms are rare. 

* Diarrhea is usually, though not always, due to concomitant bacillary, amebic, 
or flagellate dysentery. The febrile' periods are followed after two to six 
weeks by afebrile periods, and then further attacks of fever. .Obtaining 
the organisms by splenic puncture is often necessary in order to rule out 
typhoid fever and malaria. Kala-azar has decimated whole populations in 
ite time. It is said that Indian villagers have burned alive many of its 
victims, after first stuporizing them witli alcohol, in the attempt to stamp out 
the disease.' About 90 per cent of the untreated cases succumb in two months 
to two years. 

THERAPY 

Tartar Emetic. — ^Antimony, in the form of either antimony-sodium- 
tartrate or antimony-potassium-tartrate, is looked upon as a specific in this 
disease, but the treatments must be faithfully persisted in in order to obtain 
cure. This is sometimes difficult of accomplishment for the reason that 
the patient feels so well after avrhile that he discontinues treatment before 
the desired course has been completed. Also the complications, chief among 

• which are bronchopneumonia and cancrum oris, are often fatal even in 
patients under treatment. It is believed that a 30- to 60-grain (2 to 4 Gm.) 
course of tartar emetic, distributed over a period of three months, is sufficient 
to sterilize an adult of Leislimania parasites. The drug is given intravenously 
in 1 or 2 per cent concentration, in either water or physiologic saline solution, 
at intervals of two or three days. The solution is usually sterilized in the 
autoclave, though it has been pointed out that serious symptoms may arise 
from the formation of decomposition products of the drug when submitted to 
high temperatures. It may also be sterilized by passage through the 
Charaberland filter. The addition of 0.25 per cent of phenol after sterilization 

' prevents the growth of molds which sometimes add to the toxicity of the 
preparation. Extreme care must be exercised in giving the injection, for 
even a very small amount placed outside the vein is very painful and causes a 
brawny induration which ruins the site for subsequent injections. 

The occurrence of dizziness, coughing, vomiting, marked diarrhea, muscle 
and joint pains, pronounced slowing of the heart and frightening cessation of 
the respirations, severe headaches and rigors — are signs that the limit of 
tolerance has been reached, and that thereafter the dosage of the drug must 
either be reduced or its administration suspended altogether for a time. Some 
of the cases of intercurrent pneumonia seem to be directly due to the injec- 
tion of the drug. A somewhat rare complication is acute arthritis, which 
usually beneficently influences the course of the primary affection. 

Young (1927) gives the distribution of the total dosage for adults and 
for children, as employed in the Peking Union Medical College Hospital 
(Table?). 

Archibald, writing of the experiences of himself and others in the Sudan, 
states that it is the feeling there (1923) that a dose of 2 Gm. is correct 
for sterilization, but that it might well be distributed over a longer period 
than three months. Analyzing the fatal results which have occurred among 
several cases that from a clinical point of view should not have succumbed, 
he believes that in those cases characterized by progressive asthenia death 
is directly attributable to*the drug, even though the patient has not shown 
the classical symptoms of intolerance listed above. Col. Biggar, Principal 
Medical Oflicer, Egyptian Army, has altered the treatment, as follows: The 
first dose of 0.5 grain (0.03 Gm.) is followed after seven days by 1 grain 
(0.06 Gm.) and subsequently 1 to 1.5 grains (0.06 to 0.09 Gm'.) at ten^ to 
fourteen-da,y intervals. This method is considered comparatively safe and 
would seem to be curative even in advanced stages of the disease, for at the 
time of Archibald's report it had to its credit a lower mortality than the more 
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Table 7. — Tartar Emetic Dosage in Kala-azar 


lime. 

Adults. 

Children 

10 to 15 years. 

Children 
under 10 years. 

Cc. of 2 
per cent 
sol. 

Gm. of 
drug.* 

Cc. of 2 
per cent 
sol. 

Gm. of 
drug.* 

Cc. of 2 
per cent 
sol. 

Gm. of 
drug.* 

First week 1st injection 

1.5 

0.03 

1.0 

0.02 

0.5 

0.01 

2nd injection 

2.0 

0.04 

1.0 

0.02 

0.5 

O.OJ. 

3rd injection 

2.5 

0.05 

1.5 

0.03 

1.0 

0.02 

Second week 1st injection 

3.0 

0.06 

1.5 

0.03 

1.0 

0.02 

2nd injection 

3.0 

0.06 

2.0 

0.04 

1.5 

0.03 

3rd injection 

3.0 

0.06 

2.0 

0.04 

1.5 

0.03 

Third week 3 injections of 

3 5 

0.07 

2.5 

0.05 

2.0 

0.04 

Fourth week 3 injections of 

4.0 

0.08 

3.0 

0.06 

2.5 

0.05 

Fifth week 3 injections of 

4.5 

0.09 

3.0 

0.06 

2.5 

0.05 

Sixth week 3 injections of 

4.5 

0.09 

3.5 

0.07 

2.8 

0.056 

Seventh week 3 inje(;tions of 

5.0 

0.10 

3.5 

0.07 

2.8 

0.056 

Eighth week 3 injections of 

5.0 

0.10 

3.8 

0.076 

3.0 

0.06 

Ninth week 3 injections of . . . 

5.5 

O.ll 

3.8 

0.076 

3.0 

0.06 

Tenth week 3 injections of 

5.5 

0.11 

3.8 

0.076 

3.0 

0.06 

Eleventh week 3 injections of . . 

0.0 

0.12 

4.0 

0.08 

3.3 

0.066 

Twelfth week 3 injections of 

6.0 

0.12 

4.0 

0.08 

3.3 

0.066 

Total 


3.27 


2.27 


1.81 


* This column is added by mo — B. 


intensive method. However, Napier, whose experience in the therapy of 
the disease is probably unrivaled, does not advocate this dosage, and 
Findlay (1930) sums up his excellent review of the subject thus: “The in- 
jections are given on alternate days throughout the course of treatment. 
Although it is permissible to extend the interval by one day in certain cases, 
the injections must never be given less frequently than twice a week.” 

In infants, in whom intravenous therapy is sometimes impossible, ad- 
ministration of the tartar emetic is often quite difficult. Saha (1931) has 
reported the successful treatment of five cases with rectal injections, intro- 
ducing 2 cc. of a 0.25 per cent solution after cleansing the rectum with 
normal saline. The dose is increased 2 cc. in an injection given every second 
day until 8 cc. have been given; then increasing 1 cc. in an injection every 
fourth day to 12 cc. in children up to three years; in a girl of ten years he 
went up to 24 cc. Rectal irritation was not caused. Most authorities con- 
sider that both oral and rectal administration usually fail because antimony 
is absorbed in insufficient quantities, which may cause the infecting organisms 
to become antimony resistant or ‘Tast.” Intramuscular injection is very 
painful and almost invariably causes necrosis. Intraperitoneal injection in 
very dilute solution in physiologic saline has been used successfully by Smyly 
in the cure of a case of kala-azar in an infant, aged six months; however, 
Caronia (1930),. whose experience in the disease is vast, has pointed out that 
he does not feel obliged to seriously consider the^method because of the at 
least potential danger of setting up a severe peritoneal inflammation. 

Pentavalent Antimony Compounds. — ^The high toxicity of tartar emetic, 
the fact that it can only be given intravenously, that the time required for 
the administration of a complete course is very long, and.that many cases are 
completely resistant to it from the very start — ^these things have made it far 
from an ideal drug with which to attempt the eradication of a disease affect- 
ing many hundreds of thousands of people as does kala-azar. Therefore the 
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search has been constantly going on for a better drug, which seems now to 
*have been found in the form of certain pentavalent antimony compounds that 
are salts of para-aminophenylstabinic acid, or substitution products of the 
same. These compounds are certainly much less toxic than tartar emetic; 
they can be given in larger doses, thus reducing the average time required for 
treatment from two or three months to about three weeks (or to eight or ten 
days in the case of neostibosan, which can be administered daily) ; and they 
are suitable for intramuscular injection. Also, they are apparently much 
more effective than the earlier drug, there being fewer relapses among those 
treated with the pentavalent compounds and a considerably lower death rate: 
4.2 per cent in Napier^s series of 167 cases treated with six different penta- 
valent compounds as compared with 14.4 per cent in liis series of 139 tartar- 
emetic-treated cases. Unfortunately, the new drugs are much more expensive 
than the tartrates, but it is very likely that the recently developed protein 
graph method of studying progress with them will greatly help in determining 
' the best conditions of their use (see Findlay, G. M., in the Bibliography) . I 
shall attempt here only a brief resume of the present status of the chief of 
these new compounds in the treatment of tliis most grave of the tropical fevers. 

Stibenyl . — This is the first of the pentavalent compounds to be employed 
clinically and it apparently remains the one most employed around the 
Mediterranean littoral and in the Near East; but it has been a failure in Asia, 
probably because of its unsuitability for export to the tropics. (See the fol- 
lowing references in the Bibliography: Caronia; Foti and Javarone; Moragas 
y Garcia; Martinez; Giraud and Massot; Smorodintsev ; Korchitz.) The 
dosage range for children, who are the princdpal victims of the disease in the 
regions in which this drug is employed, is from 0.03 to 0.1 Gm., sometimes 
going as high as 0.15 Gm. There are reports of cures following six to ten 
injections on alternate days, also reports of other (*ases in which the courses 
extended over several months. 

Urea Stibamme . — ^This drug has been rnueh used in Asia. The total 
amount of the salt given does not usually much exceed 2 Gm., though in ex- 
ceptional cases it has been run up as high as 10 Gm. In Brahmachari's (1931) 
scries of 125 cases, the intensive treatment of adults extended over six to nine 
days during which the daily dose given intravenously varied between 0.025 
and 0,2 Gm. In Napier’s series (1927-29) the average number of injections 
given was tweb’^e. 

Stibamine Glucoside {Neostam ), — ^Not used as much as some of the other 
compounds. Average total dose usually does not much exceed 2 Gm., but 
in Napier’s (1929) series, among 16 patients receiving an average total of 
more than 4 Gm., there was but one relapse. Struther’s (1927) dosage is 
probably typical: beginning with 0.05 Gm., increasing at each injection by 
0.05 Gm. until a maximum of 0.2 Gm. is reached; however, Napier gives 
an initial dose of 0.1 Gm., a second dose of 0.2 Gm., and 0.25 Gm. for each 
subsequent dose. 

Urea Stibol — ^Apparently very little used. Chopra et al. (1928) report 
the same dosage as with urea stibamine. 

Amino Stiburea , — ^In Napier’s scries, the average total dose was 2.4 Gm., 
the average number of injections was twelve, and the average number of days 
under treatment was twentfr-nine. The minimum total dose which produced 
cure for Hodgson, Sen and Das (1928) was 1 .5 Gm., the average 2.99 Gm. 

Stibosan {von Heyden .^7/1, —In Napier’s series (1926) of 104 cases, the 
average total dosage was 2.78 Gm., the average number of injections (three 
times weekly) was 13.3, and the maximum dose was 0.3 Gm. 

Neostibosan {von Heyden 693 5). --Tliis drug, wliieh is the newest of the 
lot, is probably going to prove the best. Napier and Mullick (1929), in 
India, give a daily intramuscular injection of 0.3 Gm. for eight days, the 
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total dose therefore being 2.4 Gm. Struthers (1931) , in Tsinan, feels that the 
Chinese patient will not tolerate quite such high individual doses. In his 
series of 87 cases, the initial adult dose was 0,1 Gm. intravenously and sub- 
sequent doses of 0.2 to 0.3 Gm., sometimes daily and sometimes every other 
day ; the average total dose was 2.63 Gm. and the average time under treat- 
ment was 23.3 days. In children, both intravenous and intramuscular injec- 
tions were given, the initial dose of 0.05 Gm. being followed on alternate days 
by 0.2 Gm.; average total dose, 2.1 Gm., and the average time under treat- 
ment, thirty-two days. 

Reactions . — The principal reactions are vomiting, diarrhea, hepatitis 
(necessitating immediate cessation of the treatment) , and anaphylactic-like 
symptoms somewhat resembling those of the nitritoid reaction to the arsphen- 
amines. None of these reactions are upon the whole as severe as those seen 
during the use of tartar emetic, nor do they occur with anything like as great 
frequency; neostibosan seems to be the least offender of the group, being par- 
ticularly unlikely to cause vomiting. 

Cancrum Oris. — In a few cases the slough may be removed and granula- 
tion successfully stimulated by the application of silver nitrate, in the 
beginning as the stick and later in solutions of decreasing strength. 

Oriental Sore, Dermal and Mucocutaneous Leishmaniasis 

Dermal leishmaniasis, seen principally in India, responds favorably to 
the antimonial drugs, but the mucocutaneous type of the disease, which is 
prevalent in South America, is much more resistant; indeed, Findlay says, 
“A specific treatment for mucocutaneous leishmaniasis has yet to be found.^* 
All of the organic arsenicals have been tried with indifferent success; so also 
many other drugs: quinine, Bayer-205, etc. That is to say, the gamut of 
specifics is being run in the hope of finding one that will cure the disease. 
Some observers (de Rezende, 1925) have found curettage and the local ap- 
plication of 80 per cent lactic acid superior to any other treatment. 

In Oriental sore, while it is certain that the antimony preparations are of 
considerable value, it is apparent that they do not exhibit the high degree of 
specificity seen in kala-azar. Since the disease is not fatal and usually 
pursues a self-limited course of from six to eighteen months, many students 
of the subject doubt the advisability of combating it with such potentially 
dangerous drugs. Emetine hydrochloride has been injected in solution 
subcutaneously and intracutaneously around and beneath the lesipn; Sinder- 
son (1925) obtained excellent results with a 2 per cent solution and one 
injection only in a series of 147 cases. Berberine sulphate is also successfully 
injected locally. Karamchandani (1927), using % grain (0.015 Gm.) dis- 
solved in 1.5 cc. of distilled water, obtained healing in fourteen days in 5 cases, 
as compared with eighteen days in a tartar-emetic-treated series — a signifi- 
cant difference when the nature of the two types of treatment is taken into 
account. Warma (1931) and de Castro (1931) have confirmed these results. 
Devi states that of eighteen sores on 12 patients, six healed completely after * 
one injection, five after two injections, and five after three injections. 


LEPROSY 

(Lepra, Hansen’s Disease) 

Leprosy is a chronic infectious and very mildly contagious disease gener- 
ally considered to be caused by Bacillus leprae, though Koch’s postulates 
with regard to the organism have not as yet been acc'eptably fulnlled. Its 
origin is lost in antiquity but it is known to have been quite prevalent in 
southern Europe in the early centuries of the Christian era and in the Middle 
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Ages was pandemic in England as well as all over the Continent. The early 
Spanish and Portugese navigators, and later the thriving slave trade, brought 
it to the Western Hemisphere. The segregation of victims in hundreds of 
leprosariums, and perhaps other factors, slowly stamped it out in Europe, 
where it now exists endemically and sporadically in only a relatively few 
localities. At the present time it is very prevalent in the tropics all around 
the world, especially in regions of great moisture. In China and Japan it 
abounds, tropical South America has very many cases, it is endemic and has 
been epidepiic in the East and West Indies and the mid-Pacific Islands; 
according to Rogers and Muir the incidence in equatorial Africa (130: 1000 
of population) is higher than anywhere else in the world. In India, Muir, the 
leading authority upon the disease, has stated (1929) that a careful though 
limited survey has shown in that country between half a million and a million 
lepers; others place the number between one and three millions. 

In the United States endemic foci are known to exist in certain of the 
southern, middle western and western states; and in Canada there are also 
foci. A conservative estimate of the prevalence of leprosy in continental 
United States made by the United States Public Health Service, in 1930, 
places the number at about 1200. At the National Leprosarium, at.Carvillc, 
Louisiana, there are more than 300 patients always under treatment. During 
the thirty-four years^ existence of this institution, 1894-1929, there were 
718 admissions, of which number 215 were foreign-born and 503 native- 
born; in the period 1920-31, 84 individuals have been paroled as no longer a 
menace to public health. In New York City I had 7 cases under observation 
at one time and know that as many more were being treated in each of several 
other large clinics. The disease may occur at any age but it most frequently 
makes its appearance between the tenth and thirtieth years. It is more 
prevalent among males, but it is not hereditary nor does the susceptibility 
to the disease seem to be transmitted to the offspring. Contagion is very 
slight; indeed, little is known about the way in which leprosy is contracted, for 
though prolonged and close contact under unhygienic conditions seems to be 
necessary, conjugal cases are not significantly frequent. It is most interesting 
to note, however (Hasselmann-Kahlert, 1931), that in the Philippines, where 
the children of lepers are separated from their parents after six months, 10 
to 15 per cent of them become infected from their mothers before that time. 

The prodromal symptoms are not characteristic. In the '‘nodular” form 
of the disease progressive nodular infiltration of the skin takes place usually 
on the face and hands first. Later the other portions of the body are 
affected. It is the ulceration of some of these nodules, with ultimate 
necrosis of the deeper structures, which causes the mutilation that so terribly 
characterizes the disease. The mucous membrane of the pharynx, larynx, 
and often the conjunctiva and deeper eye structures are also affected. In 
the “nervous” form the skin lesions are macular and are definitely anesthetic. 
There is also nodular invasion of the nerve trunks with ultimate serious 
loss of sensibility. Contractures of the tendons, following trophic changes 
in various muscle groups, cause the typical “leper claw.” A “mixed” form of 
the disease is frequent, in which the patient is seen using without pain horribly 
mutilated portions of his body. The name “lazarine” leprosy is given to a 
form characterized by pemphiginous lesions apparently independent of 
the other phenomena of the malady. The duration of untreated leprosy is 
very variable. It may last ten to twenty years, often longer in the pure 
nervous type. Intercurrent infections carry off many of the cases. 

THERAPY 

When leprosy was rampant during the Middle Ages and well up into the 
period of the Renaissance, as many as possible of its victims were accommo- 
6 
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dated, and wretched accommodations they must have been, in the lep- 
rosariums which were present in hundreds all over Europe. The objects 
of segregation at that period were two : to get the poor, loathsome creatures 
out of sight of the world until they died ; and to stamp out the disease^ by 
prevepting contact of the affected with the unaffected. But in the tropical 
countries where leprosy is so prevalent today among the natives of the 
lower strata, this idea of segregation never has been popular, and conse- 
quently we find but a very small proportion of the world^s lepers gathered 
together in especially provided leprosariums in the twentieth century. And 
it is a sad commentary upon our present-day civilization, a fact very humbling 
to our scientific pride, indeed, that these modern victims of so ancient a 
disease have been offered no more relief from their suffering than were their 
ancestors who perished of their uncleanness so dong, long ago. As of old, 
where possible we have herded them together and, “out of sight, out of mind,” 
have sought to make merry as best we could. Till yesterday — when was born 
the hopeful phrase, “a possible cure for leprosy!” Still wabbly upon its legs, 
insecure of its hold upon life, one feels that the shine of victory upon its face 
should be quickly described, ere with a gasp it and hope again are gone. 

Chaulmoogra Oil. — Chaulmoogra oil is obtained by expression from the 
seeds of a handsome East Indian tree, Taraktogenos kurzii, and a very 
similar substance, hydnocarpus oil, is obtained from Hydnocarpm wightiana. 
Both of these oils differ from other oils in being composed chiefly of the 
glycerol esters of two unsaturated fatty acids named chaulmoogric acid 
and hydnocarpic acid. The terms “chaulmoogra oil” and “hydnocarpus oil” 
are used interchangeably as the two oils are essentially the same, though 
in India, where the seeds of H. wightiana are likely to be more freshly 
gathered, “hydnocarpus oil” is probably the preferable term. In this article 
I shall use the name “chaulmoogra oil” as meaning either of these substances. 

The chaulmoogra plant is among man^s oldest known remedies. Regard- 
ing its first employment as a specific, Major-General Sir Patrick Hehir 
relates a pretty little legend sometimes current in India: “This legend is at 
the moment rather absorbing, connecting a fragment of the early history 
of medicine in India with the most up to date medical research. Rama, a 
king of Benares, was afflicted with leprosy, relinquished his throne in favor 
of his son, and disappeared into the jungle, in which he lived on roots and 
herbs, and especially on the leaves of the Kalaw tree [probably the Burmese 
name for Taraktogenos kurzii — H. B.] ; he eventually recovered completely. 
One day he accidentally met the Princess Piya in the jungle; she had been 
banished from the kingdom of her father, also on account of suffering from 
leprosy. Rama effected her cure by feeding her on the fruit, root, and 
leaves of the Kalaw tree, married her, and erected a new city in the place 
where these trees grew. The lady by way of showing her gratitude pre- 
sented the devoted Rama with twin sons on 16 occasions — so the story 
goes.” The discovery of the virtue of these seeds, or of the oil expressed 
from them, is therefore in no sense a modern triumph, but up until almost 
the present time its usefulness has been very much limited by the fact 
that in curative quantities taken over a long period it gives rise to a gastro- 
intestinal irritation intolerable to almost everyone. Modern science has 
placed the treatment on a nnich more hopeful basis by devising more accept- 
able methods of administration — ^which, it must be remarked, are all still 
more or less in the experimental stage. With the description of the current 
methods of treatment which follows, I beg to state that I am by no means 
satisfied, but it is the best summary of the subject that I have been able 
to prepare. According to plans made at a session of the Council of the League 
of Nations, in 1931, an international center for research in leprosy is to be 
established in Rio de J aneiro ; it is my belief that persons appointed by this 
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center will travel over the world and present us with an exhaustive report 
of the leprosy therapy as everywhere encountered. 

Tourtelles of Cairo, as long ago as 1899, used chaulmoogra oil subcuta- 
neously, but his work attracted very little attention. Heiser, while, in Manila 
some fifteen years later, seems to have been the first one to use the oil 
intramuscularly, and the formula consisting of chaulmoogra oil, camphor- 
ated oil and resorcin, proposed by Mercado and Heiser, was much discussed 
during the period 1914r-16. Independently, Rogers in India had used orally 
with some Success a mixture of the fatty acids from the oil, which he called 
collectively ^'gynocardic acid,” and later employed the sodium salts of these 
acids as soluble soaps, both subcutaneously and intravenously. Then, in 
1919, Holman and Dean in Hawaii fractionated chaulmoogra oil by saponifi- 
cation and, instead of using the undesirable soaps, employed the liquid 
ethyl esters obtained from the fatty acids. In 1920 Walker and Sweeney 
demonstrated experimentally that chaulmoogra oil has a specific bactericidal 
activity for acid-fast bacilli in vitro} 

At the present time these esters, as well as the oil itself, are being tried 
on a very large scale and in various ways in leper colonics throughout the 
world; they are usually mixed with other substances to lessen the pain of 
injection and to increase the effectiveness of the chaulmoogric principles. I 
shall list the results obtained by some of these methods in the hands of 
workers scattered along a very “far-fiung battle line.” 

Oil and Camphor (Wilson in Korea) . — ^From his large experience in the 
treatment of leprosy, Wilson writes in 1923 as follows: 

“Eve^ Saturday afternoon each leper in the Kwanju Leper Home gets 
an injection of from 3 to 8 cc. of hot chaulmoogra oil with 1 per cent camphor. 
We start on 3 cc., and in three months reach to from 5 to 8 cc., according to 
the size and strength of the patient, or giving them about all they can well 
bear, the patient himself being the judge. The injection is made into the 
buttocks and not very deep. We found that occasionally a deep injection 
becomes infected, and a deep abscess is far worse than a shallow one. Since 
the lepers have learned to be more careful, we rarely ever get an abscess 
these days, though in their early days of doing this work they were not so 
' careful and had some trouble. There is no excuse for an abscess. 

“The oil is heated on a water-bath; then enough camphor is added to 
make 1 per cent camphor. The camphor should first be macerated, and 
then added. In cold weather this solidifies, and must be heated and melted 
before injecting. Just after the injection, the lepers must bathe, and then 
they are to rest until Monday morning. Usually Monday they are ready 
to take up their various duties again and suffer no inconvenience. No other 
treatment is given except as some other condition requires.” 

Writing again in 1926, he says: 

“We have seen apparent cures in 30 per cent in spite of the fact that 
many of our cases have come in in the advanced stages. We find that more 

^ It is interesting to note that the ethyl and other esters of chaulmoogric acids were 
first prepared by Power and his collaliorators, during their extended investigation of the^ 
chemistry of chaulmoogra oil at the Wellcome Chemical Research Laboratories in London 
from 1904 to 1907, but ^‘notwithstanding the previous preparation of the esters by Power 
and the ancient use of chaulmoogra oil in leprosy [I am quoting Morrow, Walker and 
Miller], Ludwig Taub of Elberfeld, Germany, obtained patent rights in Germany in 1909 
for the preparation of esters of chaulmoogra acids and their use in therapeutics. This 
patent right was assigned to a Gerinan chemical company, which put the ethyl esters on 
the market under the trade name of ‘antileprol.’ A little later, patent rights were 
obtained in Great Britain and the United States. Following the war, and the confiscation 
of German patent rights, the alien property custodian sold the rights of this patent in the 
United States to the Winthrop Chemical Company of New York, which is preparing and 
distributing the ethyl esters of chaulmoogra acids under the trade name of ‘chaulinestrol.^ ” 
“Chaulmestrol” is described in New and Nonofl5cial Remedies, 1933, page 135. 
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than 75 per cent of our patients have the disease arrested so that they can 
take an active part in some form of work. The lepers are all the better for 
it. They can take the oil with less interference and pain if working. Our 
lepers are required to produce all their garden vegetables. Most of the 
patiehts can scratch the earth and plant a few seeds, which acts like a 
tonic for them. Our lepers also erect all buildings, make brick and tile, 
and do carpentry, tinning, blacksmithing, and other jobs, I am firmly 
convinced that the old way of isolating lepers as hopeless incurables with 
nothing to do is a mistake. They should be given some active occupation 
and taught to help produce part of their care at least. The active life is the 
thing for the leper today.” 

The Esters and Iodine Intramuscularly Plus the Fatty Acids and 
Iodine by Mouth (McDonald and Dean in Hawaii; Wade, Lara and Nicolas 
in the Philippines). — The standard treatment employed at Kalihi Hospital 
was described by McDonald in 1920, as follows: “The weekly intramuscular 
injection of the ethyl esters of the entire fatty acids of the whole oil with 
2 per cent of iodine by weight chemically combined, the dosage of which 
begins with 1 cc. and is increased by 1 cc. at every second or third injection 
until we reach from 2 to 6 cc., according to the age and weight of the patient. 
Internally, patients receive in capsule form the mixed fatty acids carrying 2.5 
per cent iodine in chemical combination; the fatty acids, rather than their 
ethyl esters, because they better conform to the normal digestive process 
which precedes fat absorption; we are therefore using by mouth a predigested 
oil or fat which is semisolid at room temperature and, in capsule, very easy 
to take. Its dosage begins with % Gm. per hundred pounds of the patients 
weight, three times a day, an hour or two after meals. This is gradually 
increased every two weeks until the maximum of 1 Gm. per hundred pounds 
of weight per dose is reached. Of these two forms of administration, we 
have gradually come to regard the injection as the vastly more important 
of the two. ... It should be said for the fatty acids, however, that we 
consider them the most eflScient form of the oil ever devised for internal 
use. We go for weeks at a time without a single complaint of digestive 
disturbance. We are sometimes asked why we add the iodine, but confess 
that we find ourselves unable to furnish an especially substantial defensive 
reason. It was used by our predecessors here, as also by others elsewhere, 
and was considered decidedly beneficial; it has an old and respectable 
reputation for effecting catabolic or retrograde metabolism, with a tendency 
to promote in the economy the absorption of inflammatory and hyperplastic 
products. Then, too, the fatty acids of chaulmoogra oil are unsaturated acids 
and therefore capable of taking up iodine to form chemical compounds having 
none of the irritating properties of free iodine.” 

Carefully controlled experiments later reported by McDonald and Dean 
show that patiente taking injections progress just as well without taking the 
capsules in addition. They say: “It is very doubtful whether the incon- 
venience and expense attached to the oral administration is justified in view 
of the results obtained. The individual on standard treatment receives 
about six times as much material in capsules as he does by injection, and in 
spite of this fact it would appear that it is the injected material which is 
almost wholly responsible for arresting the disease. The preparation of the 
material which goes into the capsules, and the filling of them, entail con- 
siderable expense which does not appear to be justified.” 

According to the showing of McDonald and Dean, 50 per cent of the 
patients who had been in Kalihi Hospital during the period January 1, 1920, 
to March 16, 1921, had recovered and been paroled. Up to May, 1921, there 
had been no recurrence in any patient paroled since October 1, 1918. I am 
not aware of these statistics living been brought up to date. 
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Touching on the raison d’etre of the iodine inclusion, ,Wade, Lara and 
Nicolas have shown in the Philippines, in 1924, that the plain ethyl esters are 
irritating, particularly to the tissues at the point of injection and to the 
respiratory tract, so much so as seriously to limit tlie intensiveness of the 
treatment. Iodized preparations are much less irritating locally and they 
also cause fewer complaints of general symptoms. The 2 per cent iodized 
ethyl ester preparation, heretofore generally used, has, according to their 
data, certain minor but not insignificant disadvantages over the plain drug. 
The 0.5 per 'cent iodized preparation is in several respects distinctly superior 
to the 2 per cent and, unlike this, jn no important way compares disad- 
vantageously with the plain drug. 

Ester, Olive Oil and Creosote (Cochrane in India; Wade in the Philip* 
pines). — Cochrane states, after completing a tour of Icprosariums in India 
in 192fi, that the treatment which is meeting with the most success there 
is either the ester or oil mixed with creosote. The ester mixture has the 
following proportions: ester 50 parts, olive oil (free from fatty acids) 60 
parts, double distilled creosote 4 parts. The injections are given twice a week 
by the method of subcutaneous infiltration as advocated by the School of 
Tropical Medicine of Calcutta. This method, as described by Rogers and 
Muir, is as follows: The needle is inserted beneath an area of diseased skin 
and pushed forward in the mbeutansous tissue to the hilt. A small fraction 
of the mixture is then injected, the needle is withdrawn for a short distance 
and reinserted at another angle to the hilt, and another fraction injected; and 
so on until all of the mixture is distributed. Similar distributions from a 
single puncture may then be made under other portions of the lesion. Pres- 
sure must be made to prevent escape of the fluid upon withdrawing the 
needle. While applying this pressure, gentle massage should be made over 
the infiltrated area so as to distribute the mixture and hasten absorption. 
Care must be taken that the mixture is placed in loose subcutaneous tissue 
and^that the needle does not enter a vein or pierce a nerve. The dose should 
begm at 1 cc. and increase by increments of % cc. at each dose. In individ- 
uals getting large doses of 10 to 15 cc., it is well to give but 4 cc. in this manner 
and the excess intramuscularly. The immediate result of infiltration is a 
- certain amoimt of local swelling and induration of the infiltrated area, which 
begins to subside within three or four days. The advantages of the method 
are stated to be: “(1) There is local countcrirritation applied to the lesions, 
as well as absorption of the drug and its generalized effect; (2) absorption 
takes place more quickly as it gets injected over a large surface; (3) a large 
selection of sites is available for injection, an important point if the treat- 
ment has to be carried on for a very long time.” 

Wade’s experience with creosote in the Philippines has been that the 
addition of this substance (10 per cent) to the plain esters reduces the local 
irritation to almost, though not quite, the same degree as does 0.5 per cent 
iodine, and permits increased medication. The only noteworthy drawback 
for the creosoted preparations is an apparently greater tendency to cause 
respiratory tract irritation. 

Ester and Iodine, Ester and Creosote, and Mercado Mixture (Rodriguez 
and Lara in the Philippines) . — ^During the semester ending March, 1924, the 
following preparations were being used at the Culion Leper Colony: (1) 
E^rs with 0.5 per cent iodine, (2) esters with 10 per cent creosote, (3) esters 
with 0.5 per cent iodine and ID per cent creosote, and (4) Mercado mixture 
(chaulmoogra oil 60 cc., camphorated oil 60 cc., resorcin 4 Gm.). Rodriguez 
states that the iodized esters are giving the best results but that the value 
of creosote is in his opinion not yet definitely established. Wade has el^- 
where stated that the combination of creosote and iodine, as tzsed in 
preparation (3), has no distinct advantage and has certain disadvantages 
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because of which its use is not justified except in those cases in which it can 
be shown to have an unexpected therapeutic superiority. In a^eement 
with the experience of others, Rodriguez finds that improvement is rather 
slow under the Mercado mixture. However, this mixture has a definite 
place in the treatment of leprosy, for, with the possible exception of the 
pure chaulmoogra oil, it is the only drug available that can be given with 
some degree of safety when nephritis is present as a complication. The 
mixture is used intramuscularly with a wide range of dosage, from % to 
6 cc., depending upon the patient’s condition. 

At the Culion Leper Colony, Lara reports that 6300 patients have been 
treated from July, 1921, to June, 1927, and that about 20 per cent of these 
have not received systematic treatment on account of complications. Sixteen 
per cent of all cases that have received treatment from six months to six 
years have been paroled or discharged as cured. A recent personal com- 
munication from Dr. Lara, who is Chief Physician of the Colony, brings 
the fibres up to January 1, 1928, and raises the cures to 18 per cent. This is 
still significantly lower than the figures reported from some other colonies, 
but it should be pointed out that most of these other reports were based on 
the treatment of a much smaller number of cases. Mercado reported 46 
per cent cures in 62 cases, Rogers 41 per cent in 51 cases, Neill 31 per cent 
in 394 cases, Rabello 32 per cent in 57 cases. Wilson, to be sure, reporte 
30 per cent in about 1000 cases, but the duration of treatment and the criteria 
for cure are not described. Furthermore, the type of patient varies consid- 
erably in different institutions. The Culion cases were nearly all of long 
standing, an average duration of eight years; in ehildren the showing has been 
much better, more than 50 per cent of 70 cases becoming negative, according 
to Nicolas and Roxas-Pineda (1928). 

Leprosy Fever and Acute Eruptions. — ^In a certain proportion of cases, 
depending upon the stage of the disease in which treatment is inaugurated, 
there develops a bout of fever with an acute diffuse leprous eruption. The 
patients are usually decidedly ill in the beginning of this attack and often- 
times do not return to their former state for several weeks. Most observers 
have passed over these acute attacks as of no moment since the patients 
generally recerver, but to Muir they have been of great interest. He has 
of late championed the view that few people die of leprosy, indeed that it is a 
self-healing disease, and that the only reason for treating it at all is to 
stimulate the earlier consummation of the process of resolution. In regard 
to the significance of these acute attacks under treatment, he soys: 

"In acute infectious diseases the multiplication of the causal organism is 
synchronous with acute toxic symptoms, toxins being set free by the bacilli 
as they multiply and in proportion to their numbers. In leprosy, however, 
the multiplication of bacilli may go on rapidly with but few toxic symp- 
toms . . . and high numbers of bacilli may be present in the skin while 
the patient retains comparatively good health. On the other hand, acute 
febrile and other toxic symptoms may occur while the number of bacilli is 
still small. 

“The apparent cause of this is that, as the bacilli multiply, they secrete 
a glutinous substance which fastens the newly formed bacilli to the bacillary 
mass or to the cells lining the lymph spaces, and this substance, which 
envelops the bacilli, prevents the setting free of toxins. Under certain cir- 
cumstances, however, changes take place either locally or throughout the 
body which affect the bacilli and their glutinous matrix, toxins are set free, 
and febrile and other symptoms occur. Not only arc.toxins set free, but 
bacilli also are often set free and carried to other parts of the body where, 
under favorable circumstances, they form new foci and lead to a further 
extension of the disease. 
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'‘What the circumstances are which bring about the- above-mentioned 
changes in the bacilli and their matrix I do not intend to discuss here, suffice 
it to say that the injection of certain drugs, the application of counter- 
irritation, and various febrile diseases arc among the commonest causes.” 

Muir’s Principles of Treatment. — ^Based upon his views of the immunity 
reaction in leprosy, Muir has laid down certain principles of treatment which 
I shall give here in his words: 

“ (a) In the first stage we have the disease in a limited form with few 
bacilli in the body, little or no acquired immunity, and either diminished 
general resistance (temporary or permanent) or the presence of some other 
condition which is favorable to the increase of the disease. Attention 
in this stage must therefore be directed to: (1) The diagnosis and removal 
of whatever diseased condition, environment, or unsuitable diet is lowering 
the general tissue resistance or making the tissues a suitable medium for the 
growth of the lepra bacillus. (2) The induction of immunity by the injec- 
tion of antigens. Defatted acid-fast bacilli may prove useful. (3) The 
destruction of lepra bacilli by the injection of preparations of fatty acids. 
I have found the esters of the fatty acids of hydnocarpus and chaulmoogra oils 
specially useful for this purpose. Counterirritation by infiltrating esters 
into the subcutaneous tissue under skin and nerve lesions or by the external 
application of such substances as trichloracetic acid (a 1 in 3 solution in 
distilled water painted onto lesions every six or ten days) .” He is at present, 
1933, using for infiltration ethyl esters washed with steam and iodized to 
remove their irritating properties, as in the Philippines. 

" (b) In the second stage the same remedies should be used but with more 
care. The bacilli arc plentiful and there is grave danger that, in the absence 
of acquired immunity, further dissemination of the disease may take place, 
as is frequently the case if violent reactions are allowed to occur. Even 
greater stress must be laid upon the necessity of increasing the general 
resistance. Theoretically, antigens in the form of defatted acid-fast bacilli 
should be useful, but I have not yet had sufficient experience of their value 
to speak with confidence. Trichloracetic acid used as mentioned above is 
very valuable. The esters of the fatty acids are very useful, but they must 
be used with great care especially if the general health is not good. 

" (c) In the third stage, where a fair degree of immunity has been acquired, 
all the above-mentioned forms of treatment should be pressed. Vaccines, 
however, are not of much use as compared with the other forms of treatment. 
Considerable reactions are generally followed by marked improvement and 
there is not the danger of an increase of the disease which there is in the second 
stage. Large injections of the esters of fatty acids may be given, and, 
when these do not have sufficient reaction-producing effect, the reaction 
level may be lowered by the oral administration of potassium iodide, begin- 
ning with a daily dose of % grain and gradually working up the dose to 
the limit of the patient’s tolerance. Many patients will react with small 
doses of the esters when under the influence of potassium iodide in whom 
large doses of the esters without iodide produce no reaction. This effect is 
dependent on the presence of large numbers of lepra bacilli in the body. 
Many leprous patients will complain of severe pains in the limbs and head 
after the administration of % to 1 grain daily for a few days. It is then 
well to stop its administration for a few days and to renew it after the pains 
have subsided. In all the stages of leprosy regulation of diet, abxmdance 
of exercise, and careful regulation of the bowels are absolutely essential if 
good resulte are to be obtained. . . . 

“It is highly important to be able to recognize what stage of the disease a 
patient has reached. This can only be done with any certainty by the 
clinical appearance of the lesions.” 
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IHie PloRobsLf or InfUtratiou, Method of Treatment. — At Culion it is felt 
that the marked increase in tlie number of negatives released in very recent 
years is due to the general adoption of this form of treatment, which consists 
essentially in making multiple intraderrnal injections of antileprosy drugs 
directly into leprous skin lesions (see Lara; Lara and Nicolas; Velasco et al, 
in the Bibliography) . 

Choice of Preparations. — Only two drugs are recommended: (o) the 
purified chaulmoogra oil from which most of the free fatty acids and volatile 
impurities have been removed by treatment with alkali and steam; and (b) 
refined ethyl esters to which 0.5 per cent of iodine has been added and the 
mixture heated until it becomes brown. 

Dosage. — It is considered that the total dose that can safely be given 
in any one treatment should not exceed twice the size of the standard intra- 
muscular dose of 4 to 5 cc., though some patients can tolerate up to 15 to 20 
cc. Leakage has been estimated to be from 15 to 20 per cent of the amount 
injected. 

Technic. — ‘‘Since in the majority of cases a considerable number of in- 
jections is required, the patient should be spared as much pain as possible, its 
painfulncBS being the only important drawback to the method. A fine (No. 
23 or 24), sharp, stiff needle and a 5 cc. syringe with a metal guard are 
used with the ethyl esters . . . which are thin and easy to inject; with the 
purified oil and the various oil mixtures, which are thicker preparations, a 
No. 22 needle and a 2 cc. syringe are preferable. Large needles, besides caus- 
ing more pain, provide a ready outlet for the injected drug, to prevent the 
escape of which a more or less considerable number of collodion applications 
is required. 

“The area to be infiltrated is first painted with tincture of iodine and 
alcohol. With the drug in the syringe and the needle in place, the latter is 
first held at an acute angle with the surface of the area to be infiltrated, with 
the point directed toward, and at a distance of about 1 cm. from, the lower 
border of the lesion, if the infiltration is to be made from below upward, or, 
similarly, at the upper border of the lesion if the infiltration is made from 
above downward. The object in directing the needle downward is to minimize 
subsequent leakage of the drug injected. The needle is then pushed through 
the epidermis into the corium, and a sufficient amount of the drug is injected 
to produce a sharply defined wheal of about 1 sq. cm., about 0.1 cc. Larger 
wheals are more painful and are followed by a more prolonged tissue reaction. 

“The distance between the individual punctures should be about 2 cm. 
when a large area is to be infiltrated at one sitting, or when the injections 
are made on the face, close to the eyelids. One week later, after the tissue re- 
action has largely subsided, the intervening spaces are similarly treated. In 
this way a moderate degree of reaction, that does not incapacitate the patient 
for his ordinary duties, is maintained. When the lesions are few and small, 
the ‘injections should be made 1 cm. apart, so that the lesions ifaay become 
thoroughly infiltrated. The reaction thus produced is more intense, but is 
seldom severe enough to affect the normal routine of the patient. This form 
of infiltration is preferably made every other week, alternating with the in- 
tramuscular injections. 

“In the case of hard nodules, which are difficult to infiltrate, the drug is 
also injected all around the lesions. 

“During the process of infiltration an assistant carefully wipes off any 
blood and drug that may ooze from the punctures, with a moist, sterile, or 
iodine-treated, cotton ball. With the new method of infiltration it is seldom 
necessary to use collodion to prevent leakage of the drug — a definite economy 
when thousands of cases are treated.” 

The entire cutaneous surface is divided arbitrarily into three regions— 
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head and neck, trunk, and extremities — and these are treated in succession, 
so that sufficient time is allowed for the tissue reaction to i^ubside before the 
treatment is repeated in one or other of the remaining regions. Only the eye- 
lids and the external genitalia cannot be infiltrated. 

Drugs O^er Than Chaulmoogra. — Various of the metals, copper, 
mercury, antimony, tellurium, gold, have been tried in the treatment of 
leprosy — as crystalloids, colloids, inorganic and organic salts. Occasional 
successes have been obtained with all of them, but 1 doubt if these isolated 
instances warrant description here. 


MALARIA 

(Paludism, Chills and Fever, Ague) 

This day relenting God 

Hath placed within my hand 

A wondrous thing; and God 
Be praised. At His command 

Seeking His secret deeds 

With tears and toiling breath 

I find thy cunning seeds, 

O million-murdering Death. 

I know this little thing 
A myriad men will save. 

O Death, where is thy sting, 

Thy victory, O Grave! 

Before Thy feet I fall. 

Lord, who made high my fate; 

F or in the mighty small 
Is shown the mighty great. 

— Lines written by Sir Ilonald Ross on finding 
himself in possession, after infinite toil, ol 
conclusive proof of the causal relation of the mos- 
quito to malaria. 

Malaria is an infectious disease caused by three species of plasmodia: 
Plasmodium falciparum, P. vivax and P. malariae, which cause the subtertian 
(estivo-autumnal), tertian and quartan fevers, respectively. The organisms 
are conveyed from infected to healthy persons by the bite of certain 
mosquitoes of the subfamily Anophelinae, in whose stomach the organ- 
ism passes a part of its life cycle. Once prevalent throughout the world, 
the disease is rapidly declining in the more northern civilized countries, its 
incidence and virulence increasing as the equator is approached. In such 
warm temperate regions as Macedonia, Italy, the southern United States, 
etc., it remains a major health problem, and in moist tropical regions it is the 
greatest of the decimators of man. 

The disease was well known to the ancients. Garrison, quoting Sir 
Harry Blake, says that the theory of the conveyance of malarial fever by 
mosquitoes was indicated even in the Sanskrit Susruta, while another author 
holds the disease responsible for the vacillation of the Greeks before Troy. 
Hippocrates gave classical descriptions of malaria; and it has been learnedly 
held that this ailment, by driving the population cityward, was a pro- 
noimced causal force in the final decline of the Greek civilization, and 
that the later Roman Empire must sooner have succumbed to attacks from 
the north, had not the barbarian hordes been decimated by the ague. The 
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Middle Ages knew its ravages, while in many a military campaign of the 
eighteenth and nineteenth centuries more men fell victims to this disease 
than succumbed to the havoc wrought by shot and shell. What part it 
(and yellow fever plus bad financiering) played in the French failure to 
construct the Panama Canal is too weJ] known to require comment, but 
the fact is often overlooked that at Santiago, in the late Spanish-American 
War (I quote Col. C. C. McCulloch, U. S. A.) : “Malaria struck about half 
our force at the same time; the parasites were of the malignant variety 
and the infections all severe. If military conditions had not permitted the 
return of the expedition to the United States when it did return our Army 
would most probably have been practically annihilated; and if the Spanish 
had put up a stronger resistance than they did the whole course of the 
history of that conflict might readily have been changed.” In the recent 
World War the sanitary measures which had been so brilliantly employed 
by Ross in Egypt and Gorgas in the Canal Zone were extensively utilized 
for the protection of the armies, despite which malaria remained one of 
the chief causes of disability at concentration areas lying within the “malaria 
zone.” 

The disease is characterized by regularly intermittent paroxysms of 
chill, fever, and sweating in the order named. If the disease is caused by 
the tertian type of organism these paroxysms occur every third day, if 
by the quartan type every fourth day, if by the estivo-autumnal type the 
fever is continued or remittent and the paroxysms irregular in occurrence. 
Many cases of mixed, or double, infection occur in which developmental 
cycles of the organisms are superimposed with consequent alterations in the 
periodicity of the paroxysms. In the typical case of moderate severity the 
patient presents a swollen spleen (and often liver also), herpes simplex 
about the mouth, and the organisms in the blood; he is a weary, worn, anemic 
individual, appetiteless, spiritless, with oftentimes headache and backache 
and a host of other ailments in addition to his “chills and fever.” There are 
a number of pernicious and atypical forms of the disease. 

In infancy and up to three years of age malaria presents a different clinical 
picture from that seen in the adult, as was emphasized in the paper of 
Mulherin and Mulherin, in 1922. The younger the patient, the more decided 
is the difference. Periodicity in subjective and objective symptoms is more 
frequently absent than present, and fever is oftener remittent, irregularly 
intermittent or absent, than regularly intermittent. Enlargement of the 
spleen is absent in perhaps 30 per cent of cases of malaria in infancy. A few 
cases of fetal infection through the placenta are on record. 


THERAPY 

In quinine we have the specific remedy par excellence, for if given early 
enough and in sufficient doses and long enough it will cure all cases — a 
blythe statement, indeed, so I shall add two modifications: (a) Plasmodium 
falciparum cases are influenced by the drug more readily than P. vivax cases, 
and the infrequently seen quartan type of infection is slowest of all in its re- 
spoMe; (o) cases which have already become chronic before therapy is insti- 
tuted respond much slower than do acute cases. I think that, with the excep- 
tion of a few cases that are real rarities in the literature, all reported cases of 
qmmrw-resistance may fairly be construed as criticism of the physician and 
not of the drug (see p. 104 for further discussion). Witness the following 
editorial which appeared in the Journal of the American Medical Association. 
Aprils, 1924: ' 

“In 1917, reports began to appear that English soldiers in the tropics 
were being attacked by rnalaria that quinine would not cure. Pratt-Johi^on 
ana uilcnnst found that relapses were reported in 23 per cent of 18,000 
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soldiers in Africa while quinine was being administered; Phear reported in 
Macedonia that quinine was ineffective in malaria that was complicated by 
dysentery ; Wilcox in Mesopotamia encountered cases that did not improve 
under quinine by mouth for ten days; Mackie found quinine ineffective in 
malaria in northern Persia, and the accumulation of invalids in Saloniki was 
constantly increasing. Such contradiction and disappointment concerning 
quinine led to an extensive experimental and clinical inquiry into the treat- 
ment of malaria at the Liverpool School of Tropical Medicine, the results of 
which, unfortunately, did not entirely restore confidence in quinine. 

“Many soldiers were sent back to England from Macedonia in 1918, and 
Sir Ronald Ross arranged to treat the malaria patients in special wards at 
Southampton. In recently published notes, Fletcher says that 1150 patients 
were admitted to these wards in twelve months, and that on landing parasites 
were found in the peripheral blood in 487. Although many had documentary 
evidence of treatment with quinine in various hospitals, they were placed 
on 10 grains of quinine by mouth twice a day. There was strict supervision 
of these patients, and special interest in relapses that might occur. In 
every instance the routine treatment prescribed at Southampton caused 
both fever and parasites to disappear. 

“Fletcher emphasizes the Southampton experience by a report of his 
observations in the Federated Malay States since the war. The patients 
seen there were little more than skeletons, and dysenterj’^ was a complication 
in 53 per cent. Forty-four difficult cases in which quinine had been dis- 
appointing were selected, and 10. grains (0.65 Gm.) of quinine by mouth 
twice a day was given for four weeks. The drug was placed in the patient’s 
mouth by the physician, and, after it had been swallowed, the mouth was 
inspected. Not one of these coolies in Kuala Lumpur failed to improve. 
There was in one a small number of parasites that persisted in the blood in 
spite of quinine, but in every other case, both fever and parasites dis- 
appeared. Dysentery did not make any difference. When quinine was 
actually swallowed and retained, malaria in dysentery patients was as easily 
controlled as in patients who did not have dysentery. The conclusion of this 
study was the same as among soldiers in Southampton: that the so-called 
resistance to quinine vanished when the quinine was actually swallowed and 
retained.” 

However, quinine is not the only valuable drug in the treatment of the 
disease, for the arsenicals and plasmochin have also proved their worth. In 
the first edition of this book, I presented as the basic article on the treatment 
of malaria the treatise of Fernan-Nufiez, who had at that time just published 
his excellent resume of the essentials of success in the treatment of the 
malady, based upon the close observation of over 8000 cases in tropical South 
America (the Lebrija River valley in Colombia), in the proportions of 
quartan, 6 per cent, tertian, 44 per cent, and estivo-autumnal, 60 per cent, 
as determined by microscopical blood examinations. His treatise, to my 
mind, still remains the best practical presentation of the subject for the busy 
practitioner, and so I retain it — of course, by the exercise of certain editorial 
liberties and the free use of interpolations and addenda, it has been brought 
up to date. 

Acute Malaria. — “Malaria is the diagnosis in 90 per cent of all sickness 
beginning with high fever in the tropical hot lands, except during the fre- 
quent mild influenza epidemics which invade the lowlands from the mountain 
districts where the latter disease is endemo-epidemic. 

“Paludism presents a wonderful variety of forms, and may at times closely 
simulate practically all other known diseases. For instance there may be 
malarial pneumonia, meningitis, pleurisy, neuralgias, rheumatism, otitis 
media, coryza, stomach disorders resembling ulcer, appendicitis, diarrhea^ 
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typhoid, disturbances of vision, lumbago, pseudo-angina pectoris, heart 
murmurs, hepatitis suggesting gallstones, severe pains in the spleen, pyelitis 
and kidney pains, cystitis or hematuria, generalized lymphadenitis, skin erup- 
tions, extensive furunculosis, etc. 

‘‘As a general rule in the malarial belt every patient, regardless of his 
presenting symptoms, should have his temperature taken. Malaria patients 
in the beginning of the disease will often be unaware of the presence of fever, 
although the thermometer may show at that very minute a temperature of 
104 or 105 F.— they do not feel it. The tongue should be scratinized for 
the heavy, dirty-white, furred coating, an almost pathognomonic symptom, 
and the complexion examined for the peculiar faded-out color, very charac- 
teristic of paludism, and a careful history elicited concerning past malarial 
attacks. 

“If in doubt of the correct diagnosis, try the therapeutic test, viz., the 
treatment of malaria. It is surprising see the great majority of cases 
clear up even after having resisted all other lines of treatment. One of our 
axioms is that in any case of obscure pain occurring in a patient in the 
malarial district, quinine in full doses is to be made the basis of treatment. 

^*Treatment — 1. As soon as a diagnosis is made, give calomel 5 grains 
(0.32 Gm.) together with quinine 15 grains (1.0) . No other purgative seems 
to clear up the coated tongue, cleanse the catarrhal stomach, stimulate the 
torpid liver, and facilitate the absorption of quinine like calomel in large 
doses. Give four compound cathartic pills (vegetable), or podophyllin 0.5 
grain (0.032) , if calomel can not be used. 

“2. If the patient presents a chill, fever, sweat, or complains of pain, 
administer phenacetin 5 grains (0.32) or aspirin 15 grains (1.0). This often 
shortens a paroxysm and brings on a sweat sooner than without these drugs. 
Repeat at end of two hours if symptoms indicate the need of it. 

“3. If patient is strong, and nausea is not troublesome, Warburg^s tinc- 
ture with aloes [Antiperiodic Tincture of the N.F.] 0.5 ounce (15 cc.), 
repeated in three hours, is preferable to the aspirin or phenacetin. The 
drug should not be diluted or followed by other drink. The patient can 
remove the bitter taste by merely rinsing the mouth with water. The second 
dose of this remedy usually brings on a profuse perspiration after which all 
the symptoms of the attack rapidly disappear. 

“4. A full dose of magnesium sulphate or other saline should invariably 
be given within eight to twelve hours after the calomel. 

“5. Of course, ice-bags and sponge temperature baths are very gratifying 
to the patient when the fever is troublesome. 

“6. Neoarsphenamine (neosalvarsan) 0.45 to 0.75 Gm. intravenously as 
soon as convenient. It can be given at practically any time, even during the 
fever or sweating stages, except when Warburg's tincture is being administered. 
It should then be given on the following day. 

“7. Ten grains (0.65) of quinine three times daily after meals for one 
week. 

“8. Thereafter 10 grains (0.65) of quinine daily, preferably after evening 
meal, for seven weeks longer. This is absolutely necessary to sterilize the 
patient of his infection and prevent relapses in the estivo-autumnal infesta- 
tions, but should be the routine in all cases of malaria regardless of type. 

“If the patient neglects to take quinine daily, it would probably be easier 
for the physician to supervise this part of the treatment by having the quinine 
taken only on two successive days in the week. For convenience on Sundays 
and Mondays, when 10 grains (0.65) should be takeo after each meal, a 
course of 60 pains (4.0) every week-end.'* The intenral between these 
penchin^ with quinine should not be “about a week,” as so frequently stated 
but actually not more than six days. 
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“A great variety of individual symptoms natimally occur in malaria. Th^ 
usually are of fleeting character and disappear with the fever. If persistent 
they may be treated symptomatically as indicated. The loss of appetite com- 
plained of by nearly all malaria patients is but a symptom of the disease, and 
will correct itself upon overcoming the ague. Stomachic treatment is rarely 
necessary, as calomel and salts is the best treatment. In case the anorexia 
persists for a week or more the course of calomel may be repeated. Pain in the 
splenic area practically never requires special medication.” 

Ohronitf Malaria. — “This is usually associated with relapses occurring at 
intervals which are multiples of a week (septenary periods) , i. e., four, five 
or six weeks after acute attacks of malaria. 

“Treatment. — Same as for acute malaria, with following suggestions: In 
longstanding cases with history of other relapses, (1) give injection of neo- 
arsphenamine 0.45 every week for two to six injections; (2) quinine 10 grains 
(0.66) daily, •plus 30 grains daily on two successive days each week, for two 
months." 

Malarial Cachexia. — “This state is characterized chiefly by severe anemia, 
lemon-colored complexion, weakness, loss of weight, enlarged spleen, often 
enlarged liver, and marked digestive disturbances. 

“Treatment. — 1. The same as for chronic malaria. 

“2. It is important to add a good chalybeate tonic, such as Aiken’s tonic 
[Mild Pills of Iron Quinine, Strychnine, and Arsenic, N.F.— dose 1 pill], 
Blaud’s pill [Pills of Ferrous Carbonate, U.S.P.— dose 2 pills] , Elixir I. Q. A S. 
[Elixir of Iron, Quinine and Strychnine, N.F. — dose 1 drachm (4 cc.)], or 
Tincture of Ferric Chloride [U.S.P.— dose 10 minims (0.6 cc.)]. The last 
mentioned is especially effective and may be conveniently given in ordinary 
gelatin capsules, prepared by the patient with aid of a medicine dropper im- 
mediately before taking, thus avoiding the astringent taste and damage to 
the teeth. 

“3. A mild saline purge every three or four days. 

“4. Ingestion of large quantities of water constantly. 

“Such a large percentage of malaria patients, particularly malarial 
cachectics, suffer with hookworms, ascarids (lumbricoids), trichocephalae, 
and other intestinal parasites as a complication, that it is a good general rule 
to give a vermifuge in practically all cases. Thirty minims (2.0) of oil of 
chenopodium mixed in an ounce of castor oil and taken at a single dose, or 
1 drachni (4 cc.) of carbon tetrachloride in an ounce of water. Oil of 
chenopodium or carbon tetrachloride given in this simple manner usually 
does not require any subsequent purgation or dietary regulation, and they 
seem equally as safe and efficient as by any other method of administering 
these drugs.” 

Ferocious Malaria. — “The treatment of every case of pernicious malaria 
is heroic. There is no scene more spectacular in medical practice than the 
recovery of such a patient; it is one of the few instances in which a pbyaidair 
can truly feel that he has saved a life. The problem is to get into the victim’s 
system a sufficient quantity of quinine without one minute of unnecessary 
delay." 

(a) Comatose and Delirious Forms. — “Remember that the temperature 
may be normal or subnormal when these patients are first 

“In the tropics every comatose or delirious patient who comes imder the 
supervision of the physician should be regarded first as a victim of pernicious 
malaria. Sunstroke is exceedingly rare in the tropics, and comatose m^aria 
is the diagnosis nine times out of ten. In coma with acute alcoholism, a histoty 
of injury — even a blow on the head — ^you can not go far wrong in applying 
the treatment outlined below, as very frequently the intoxication or the 
traumatism has merely flared up a latent malaria which produces the syinp- 



94 


TREATMENT IN GENERAL PRACTICE 


toms of coma. Too often patients have died in the tropics as a result of the 
physician’s failure to recognize these facts. 

“Delirious cases should receive the same treatment. 

“Treatment. — 1. Quinine hydrochloride, dihydrochloride or bisulphate, 15 
grains (1.0 sterilized in 10 cc. or more of water) by vein immediately. Hurry ! 

“2. Spinal puncture. 

“3. Calomel 5 grains (0.32) sprinkled under patient’s tongue. Or, 1 drop 
of croton oil on back of tongue. 

“4. If temperatoe is subnormal, apply blankets and hot-water bottles. 

“5. Quinine 16 grains (1.0) intramuscularly within one hour of the above 
intravenous injection, and every twelve hours thereafter until patient is able 
to take medicine by mouth. 

“6. Then begin treatment outlined under ‘acute malaria,’ and continue as 
there directed.” 

. Umansky (1931) has obtained good results in these cases by the intraven- 
ous injection of methenamine (urotropin) . His belief is that the “purification” 
of the blood capillaries in the brain is brought about by the fixing power of the 
formaldehyde produced from the methenamine, this explanation completely 
lacks experimental support and is probably untrue, but the important point 
is that Umansky claims that all the symptoms of the comatose or convulsive 
states disappeared in three to six hours after a single injection of 3 cc. of a 40 
per cent solution of the drug (sterilized by boiling) in the 10 treated cases. The 
pyrexia, presence of the organism in the blood, etc., were not affected. 

(b) Bilious Pernicious Malaria {Vomiting Type) . — “1. Calomel 5 grains 
(0.32) . Calomel is soothing to the stomach and will often be retained when 
all other laxatives would be immediately rejected. One-half ounce (15.0) of 
sodium hypophosphite, a full dose of magnesium citrate, or other effervescent 
salts should be given, in divided doses, beginning eight hours after the calomel. 
If the saline is rejected, small amounts should be continuously repeated at 
fifteen-minute intervals until the patient has retained a full dose. 

“2. Due to the lessened coagulation time of the blood resulting from its 
large content of bile, and the fact that these patients are greatly weakened, 
intravenous injections, are contraindicated. Intramuscular injections of 
quinine, 15 grains (1.0) in 10 cc. or more of solution, every twelve hours until 
fever is controlled are recommended. 

“3. The weakness of these patients makes it dangerous to use the stomach 
tube. If gastric lavage is desired it usually suffices to administer a couple 
of glasses of water, which will soon be vomited and thus cleanse the stomach. 

“4. To control the vomiting, morphine by hypodermic is efficient. Do 
not torture the weak sufferer with chloroform water, chloral, iodine, or other 
supposed gastric sedatives. Even if they might take the edge off the retching, 
they are dangerously depressing.” 

Sinton ( 1930) , in his vast experience has found that the oral administration 
of 20 minims (1.3 cc.) of the 1: 1000 solution of epinephrine hydrochloride 
(adrenalin) is remarkably effective in controlling the vomiting. 

“5. The vomiting in these cases, which is Nature’s effort at elimination, 
soon dehydrates the tissues, and it is a problem to supply such patients with 
a sufficient amount of fluids. Large quantities can be given by enema and 
by subcutaneous injections. Kectal feeding may be necessary where the 
vomiting continues several days. 

“6. When the fever is controlled, and the patient can retain medicines 
by mouth administer an iron tonic as suggested for malarial cachexia; 30 
grains (2.0) of quinine daily for one week; and 10 grains (0.65) daily there- 
after, at the evening meal, for seven weeks longer. 

^ “7. When jaundice begins to disappear a rectal injection of neoarsphena- 
mine 0.9 will greaUy aid convalescence.” 
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Remittent Ardent Fever. — "Cases in which the temperature does not fall 
to normal; and often remains dangerously high. 

^‘Treatment, — 1. Quinine 15 grains (1.0), in 10 cc. or more solution, in- 
travenously at once. 

“2. Neoarsphenaniine 0.9 by rectum. 

"3. Temperature baths at frequent intervals. 

"4. Within one hour of above intravenous injection of quinine, adminis- 
ter quinine 15 grains (1.0), in 10 cc. or more of solution, intramuscularly. 
Repeat every twelve hours until fever has been controlled. 

"5. Quinine 10 grains (0.65) by mouth, three times daily, beginning on 
afternoon of first day, and continuing for one full week after fever has been 
controlled. 

"6. On second day of treatment give calomel 5 grains (0.32) , followed at 
end of eight to twelve hours by a saline purge. 

"7. Quinine 10 grains (0.65) daily, after evening meal, for seven weeks 
longer.” 

Other Pernicious Types. — The four forms of malignant malaria described 
are those most frequently seen. Treatment for the other types does not 
differ materially from that of remittent ardent fever. 

Quinine Intramuscularly. — "No injection of quinine should be given in 
less than a 1: 10 or greater dilution. The contents of the small quinine 
ampules should always, if possible, be diluted with sterile water to the proper 
proportion. A 10 cc. Luer syringe filled to capacity will hold enough solution 
for an injection of 15 grains (1.0) of quinine. Due to the almost certain 
tendency to produce a slough quinine ought never be given subcutaneously. 
Intramuscular injection is the method of choice, the injections being made 
into the gluteal muscles 1 or 2 inches below the iliac crest. Rigid asepsis is 
imperative. Quinine in concentrations of 1.5 per cent are anesthetic, and a 
dilution of 15 grains (1.0) in 10 cc. does not need the addition of novocain, 
urethane, or other local anesthetics, to prevent pain. 

"In spite of all precautions indurations and abscesses sometimes result, 
although but rarely when a 1 : 10 or higher dilution is employed. A 30 per 
cent ichthyol ointment and a hot-water bottle if applied early will usually 
abort an abscess. A short rubber tube connection between the needle and 
syringe is of great service in preventing a struggling patient from breaking 
off the needle during the injection.” 

It seems to me that Fernan-Nunez states the case rather mildly when he 
says that abscesses "sometimes result” from intramuscular injections. Most 
observers find them occurring very frequently; Sinton (1930) probably ex- 
presses the consensus when he states that "there seems only one indication, 
and that is in those very rare comatose cases, usually children, where oral ad- 
ministration, or intravenous injections, are found impossible.” 

Quinine Intravenously. — ^The patient^s blood is no more effectively ster- 
ilized by placing the quinine directly into the blood stream than when it is 
given by mouth, but something is gained in the rapidity with which this is 
accomplished ; it is therefore the method of choice in grave cases. Strict asepsis 
should be observed, of course, and the injection made very slowly to lessen 
the probability of inducing a fall in blood pressure, a reaction which is 
counteracted by the immediate injection of 1 cc. of epinephrine hydrochloride 
(adrenalin) solution. In Cantlie and Moubarak^s series of 2484 intravenous 
injections, there was slight acceleration of the pulse and fainting only twice — 
however, I repeat, inject slowly 1 

Feman-Nunez says that 15 grains (1 Gm.) of the salt — hydrochloride, 
dihydrochloride or bisulphate — should be dissolved in 10 cc., or more, of 
water. The higher dilution is usually preferred, and physiologic saline solu- 
tion used as solvent if it is at hand; Fantus (1930) directs thatrthe solution 
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bem&dein the proportions of 10 grains (0.65 Gin.) of the salt to 100 cc. of the 
saline solution; Gltered and sterilized then by boiling. To obtain the 15-grain 
(1 Gm,) dose recommended by Fernan-Nunez, 150 cc. of such solution would 
have to be given. 

Qnlnine by Rectum. — It is usually considered that quinine is absorbed very 
unreliably from a retention enema and that the drug is quite irritant to the 
rectal mucosa. Some physicians deny these things, however. Rigby and 
Rigby (1929) advocate the rectal drip method of administration, dissolving 30 
grains (2 Gm.) of the salt in 1 quart (1000 cc.) of physiologic saline solution, 
and injecting this during the course of twenty-four hours. They have also dis- 
solved the drug in distilled water and added glucose, thus giving fluid and 
nourishment to a patient dehydrated by continuous vomiting, and at the same 
time providing a medium through which quinine may be administered. 

Disguising Quinine. — “Many people of the malarial districts, especially in 
Spanish- America, have little faith in quinine. During their attacks of malaria 
they have been accustomed to take only enough of the drug to relieve the acute 
symptoms without continuing its use until they were sterilized of the plas- 
modia, and as a consequence have suffered repeated relapses. Commonly 
they will not take quinine for malaria, but are strong believers in ‘tonics for 
the liver,' readily accepting almost any liquid medicine recommended to them 
as such. The following formulas have been used in our practice with success, 
many of the people even using daily doses as a prophylactic: 


9 . 


Quinine hydrochloride (or bisulphate) 5v 

Antiperiodic timiture without aloe (N.F.) to make Sviij 


Label: Each teaspoonful contains the therapeutic equivalent of 
5 grains of quinine. 

or 


Quinine hydrochloride (or bisulphatc) 5v 

Strychnine sulphate gr. j 

Glycerin 5i 

Water to make Sviij 

Label: Each teaspoonful contains approximately 5 grains of 
quinine. 


20 0 
250.0 


20.0 

.065 

32.0 

250.0 


Idiosyncrasy to Quinine; Desensitization. — ^The most usual symptoms in 
individuals who are hypersensitive to quinine are skin rashes, gastro-intestinal 
disturbances, pseudo-asthmatic and anginal phenomena. Occasionally a pa- 
tient dies quite dramatically during such a reaction, but in most instances the 
prognosis is good. 

Desensitization to Quinine. -Method of H6ran and Saint-Girons, quoted 
by Castellani and Chalmers: The first day a “defensive dose,” or % grain of 
quinine sulphate mixed with 8 grains of sodium bicarbonate, is given, and two 
hours later, 1^ grains. The second day, two hours after the “defensive dose,” 
3 grains are administered. The third day 6 grains, and so on, gradually in- 
creasing the amount of quinine. 

Method of O'Malley and Richey: One-twelfth grain of quinine sulphate 
is given as a “desensitizing dose” by mouth plus 7% grains sodium bicarbon- 
ate. One and one-half hours later, an additional 1% grains of quinine 
sulphate and 7% grains sodium bicarbonate are given. The “desensitizing 
dose” remains constant each day, while in the second dose the amount of 
quinine is increased 1% grains each day, the quantity of sodium bicarbonate 
remaining the same. Two other methods have been used by these authors. 
One was the administration of quinine bisulphate by mouth in increasing 
doses once each day, beginning with % grain and increasing by as much each 
day. The other method consisted in giving a “desensitizing dose” of % grain 
of quinine bisulphate in 6 cc. of sterile water intravenously, and after thi rty 
to forty-five minutes giving a second dose, starting with 3 grains of the same 
drug and increasing grains a day. 
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Menoussakis (1931) is attempting to show and apparently successfully, 
that the indispensable condition of tolerance is tlie presence of quinine in the 
system, and that one can prevent the symptoms of idiosyncrasy by giving 
each dose before the previous one has been excreted. In a typical case he gave 
1% grains (0.1 Gm.) on September 19th, producing rash, fever, vomiting and 
faintness; but, beginning the next day, and continuing each day thereafter 
until September 29th the patient took 15 grains (1 Gm.) in three daily injec- 
tions without symptoms. On October 4th after a period of five days without 
the drug, the injection of 4 grains (0.25 Gm.) provoked a severe reaction, but 
the same dose was well tolerated on the following two days. After another 
interruption, the reactions recurred. 

Substitution of Alkaloids , — ^Fletcher and Travers (1923) , and others, have 
reported cases in which cinchonine was successfully substituted for quinine in 
persons sensitive to the latter drug; Dawson and Garbade (1930) ; Sanders 
(1932) , and others, have successfully substituted quinidine for quinine. This 
is, therefore, one way of avoiding the troublesome process of desensitization. 

Quinine in Menstruation and Pre^ancy. — ^Other things being equal, it is 
probably well not to use quinine during menstruation as it tends to cause 
uterine contractions which may either diminish bleeding or increase it if there 
is a tendency toward menorrhagia. This is usually not taken into account 
when the drug is imperatively needed. 

Pregnancy , — It is established by very definite proofs that extensive in- 
fection of the placenta with the subtertian malaria parasite is very likely to 
cause the death and premature expulsion of the fetus; Blacklock and Gordon 
(1925) have stated that more than a third of the placentae of West African 
native women examined by them contained large numbers of organisms, and 
that, of the children born of these placenta-infected mothers, 25 per cent died 
within seven days. It is agreed by all observers also that the disease may lie 
dormant in a woman^s blood until awakened during labor, at which time the 
first typical pyrexial attack may occur. So much for the undoubted effect 
of the disease upon the prepiant woman, but of the effect of quinine upon her 
we do not know so much with certainty. In the Far East the opinion is wide- 
spread, and apparently fostered by European practitioners, that periodical 
dosage with quinine predisposes to abortion. Thus Manson-Bahr (1932) 
states that he has treated pregnant patients at term who were suffering from 
advanced malarial cachexia but had been strictly forbidden by their medical 
attendants to take quinine in any form in order to check the ravages of the 
disease. Many observers are wonc^ring whether the abortion so often induced 
by the disease is not wrongly ascribed to the drug in at least some instances. 
Certainly, if given to promote labor at full term in nonmalaria-infected women, 
it has been shown to have practically no effect upon the well-being of the 
baby — Billing and Gemmell (1929) have collected a series of 9765 cases so 
treated and have concluded that in only 8 stillbirths can the drug have been 
responsible. Unfortunately the prejudice against the drug — perhaps well- 
founded, I do not say that it is not — makes it impossible to present an equally 
impressive statistical study of the use of the drug in full doses throughout 
term in malarial women. One can only cite isolated instances: Yorke and 
Murgatroyd (1931) treated a seven months' pregnant West African, who had 
a moderate subtertian infection, with 15 grains (1 Gm.) of quinine daily for 
nine days, at which time the parasites had disappeared. Subsequently she was 
given 15 ^ains every Saturday and Sunday up to full term; during this period 
there were several mild relapses. The maternal sinuses of the placenta were 
shown to be massively infected, but the blood in the fetal vessels of the 
chorionic villi was free from infection, and the child was healthy. 

The malaria inoculation treatment of paresis, with its concomitant use 
of quinine (see n 187), is successfully administered to pregnant women. 

7 
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Doa^e of Various BaJts of Quinine. — The question of the actual amount 
of quinine alkaloid in the various salts is often raised. The following table 
gives direct comparison of dosage on the basis of a 10-grain dose of ofiScial 
quinine (Table 8). 


"J’able 8. — Dosage of Various Quinine Salts 



Quinine, per cent. 

If dose of U.S.P. 
quinine is 10 
grains. 

(Quinine, U.S.P. (contains 3 H 2 O) 

85.71 

10.00 

Quinine hydrochloride, U.S.P 

81.72 

10.49 

Quinine dihydrochloridi), U.S.P 

81.63 

10.50 

Quinine bisulphate, U.S.P 

59.12 

14.50 

Quinine sulphate, U.S.P 

74.33 

1 

11.54 



Dosage for Children . — ^The dose of quinine in children of various ages, 
equivalent to the 10-grain dose in adults, is given as follows by the National 
(U. S.) Malaria Committee, in 1920: under one year, % grain; one year, 1 
grain; two years, 2 grains; throe and four years, 3 grains; five, six and seven 
years, 4 grains; eight, nine and ten years, 6 grains; eleven, twelve, thirteen 
and fourteen years, 8 grains ; fifteen years and older, 10 grains. It is now gen- 
erally agreed that infants can stand, and should be given, much larger doses 
than recommended by this Committee. Also, the frequent remittent rather 
than intermittent type of the disease in these young individuals, which is 
possibly due to an asynchronous sporulation of the malarial parasite, would 
seem to call for a more frequent administration of the drug during the course 
of the day than is*the rule in the treatment of adults. 

Quinine Prophylaxis. — ‘To prevent infection with malaria is possible in 
the great majority of cases, provided a suflScicnt dose of the drug is taken. 
Practically all authorities in the tropics now agree that 10 grains (0.65) of 
quinine daily is the required amount. A lesser quantity, while giving a 
certain measure of protection, is not adequate. We have seen no ill results 
from the above amount daily over long periods of time.” 

In this matter of prophylaxis there is considerable difference of opinion. 
Deaderick prefers the method of giving 15 grains on each of two successive 
days in each week. The following appeared in the Journal of the American 
Medical Association, October 24, 1925, in reply to a query addressed to the 
editor: “The value of quinine prophylaxis is doubtful. Krauss and Mitchell, 
in a recent treatise on malaria in children, say that in very malarious regions 
it is practically impossible to prevent malarial infection, though it may keep 
symptoms in abeyance. Of a group that had been given 15 grains of quinine 
three times weekly for five months and 10 grains daily during the remainder 
of the year, 43.3 per thousand showed active malarial symptoms in spite of 
the prophylactic use of quinine. Another group of persons who were exposed 
to matoia were not given quinine and 45.8 per thousand fell ill with the dis- 
ease. Quinine prophylaxis was used among 2000 coolies, with discouraging 
results. Stitt thinks that the quinine acts as a slow poison without coni'- 
pensating results. Experience also shows that as soon as the quinine is 
stopped, very often in less than a week, the symptoms of the disease begin to 
appear. 

In contradistinction of these views, Bass believes that the prophylactic 

j should be carefully employed. He advises the following doses: 

children under one year, grain (0.03 Gm.) daily; one year, 1 grain (0.06 
Gm. ) ; two years, 2 grains (0.13 Gm.) ; three and four years, 3 grains (0.2 
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Gm.) ; five, six and seven years, 4 grains (0.23 Gm.) ; eight, nine and ten years, 
6 grains (0.4 Gm.) ; eleven, twelve, thirteen and fourteen years, 8 grains (0.5 
Gm.) daily. The doses should be taken at night before retiring, as in the 
treatment for disinfection of carriers. Bass also says that the disease is pre- 
vented as long as the treatment is continued.” 

Individuals Returning from Malarial Regions, — I quote Miihlens (1932) : 
''After the War, it became customary among German residents of West 
Africa, as well as those in other lands, to employ a daily prophylactic r6gime 
with quinine — 0.2, 0.3 or 0.4 Gm. (4, 6 or 6 grains), or alternating one day 
with the other 0.2 to 0.4 Gm. (4 to 6 grains) . This was preferred to the so- 
called intermittent method with larger doses, about 1 Gm. (15 grains) every 
sixth and seventh day. According to my experience witli a large number of 
private patients from East and West Africa in recent years, the results are 
satisfactory when the regime is persisted in until the return home. When 
attacks or relapses occur in spite of the prophylaxis, they usually run a rela- 
tively light and short course. Usually the attack of fever occurs during the 
vacation at home when the prophylactic, or 'postphylactic,^ practice is given 
up to soon — about the eighth to fourteenth day after leaving the malarial 
region. Many Germans on the way home from West Africa now put them- 
selves through a regular malaria cure, even if they do not have, or have not 
had, fever.” 

Arsphenamines in Malaria. — "The employment of the arsphenamincs 
in malaria has received but passing attention, most writers only referring 
to it as a last resort when quinine fails, to be used in the later or chronic 
stages of the disease. Some men of authority do not even mention it in 
their works. We desire to call particular attention to these drugs in the 
early treatment of malaria, as it has been constantly demonstrated that they 
will abort the symptoms in practically every attack of malarial fever. The 
principal value of neoarsphenamine is that it immediately cuts short the 
tertian, quartan or cstivo-autumnal seizures before the repeated fever can 
have time to severely debilitate the patient, thus his convalescence is 
markedly shortened and the chances of recovery correspondingly enhanced. 

"There usually succeed no other paroxysms after the injection; although 
only one more single attack may occur the same or following day. Reactions 
from neoarsphenamine, when given in concentrated solution, arc very few in 
maliaria — the chill, fever and sweat which rarely follow within a few hours 
constitute merely the typical malaria picture which has been precipitated by 
the injection, a sort of malarial Herxheimer. It would have come tomorrow 
anyway. 

"The utility of neoarsphenamine in malaria, then, is (a) it stops the 
attacks promptly before the patient is greatly weakened by the fever and 
plasmodial toxins, (b) through its excellent tonic value it rapidly builds up 
the patient, (c) patients recover their strength quickly and return to work 
considerably sooner than with quinine treatment alone, (d) it is effective 
when even quinine in enormous doses fails, i, e,, where quinine-fast organ- 
isms are present, or for some reason the quinine is not properly assimilated. 

"Neoarsphenamine alone is specific in tertian malaria. Estivo-autumnal 
constitutes 50 per cent of all malaria in the river valleys of Colombia, and this 
type requires quinine in addition to neoarsphenamine, but in much smaller 
quantities than would be necessary without the arsenical. As estivo- 
autumnal (subtertian) may very closely simulate true tertian malaria, pre- 
senting quotidian or tertian recurrences, it is advisable to combine neo- 
arsphenamine and quinine in all cases of malaria regardless of type. 

"Malaria is often complicated by other constitutional diseases, such 
as yaws, syphilis, trypanosomiasis, filariasis, uncinariasis, amebiasis, etc., 
which usually are greatly aggravated by the fever, and may quickly carry 
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B pitient to bis death. As neoarsphenamine has a specihc effect in the Brst 
three and is a distinct help in combating the anemia of the other diseases 
mentioned, its routine use in malaria will correct a large number of com- 
plieations arising from other sources. 

^'AmeHcan relapsing fever (the spirochetal fever of Dutton and Novy) 
is increasing in frequency. The clinical symptoms at the beginning resemble 
malaria so that it is very readily confused with the latter. Quinine has 
practically no effect upon relapsing fever, but the arsphenamines are specific, 
so that their use as a routine in malaria also ‘catches’ the case of relapsing 
fever. 

“All brands of neoarsphenamine, American and foreign, have been given 
a thorough trial in our medical service, and we are partial to the product 
of the Dermatological Research Institute, Philadelphia. It is rapidly soluble 
(very important where many injections are given in a busy clinic) , makes a 
beautifully clear solution, is remarkably free from anaphylactic or nitritoid 
reactions, and gives distinctive clinical results in malaria. Each ampule 
is packed in an individual sealed wooden box which eliminates breakage, 
but more important still protects the drug from rapid temperature changes 
(wbod being a poor conductor of heat) and thus reduces almost to zero the 
number of tubes which so frequently are prone to go bad. Only physicians 
living in warm climates who have had a large percentage of organic arsenicals 
damaged by the heat, with the consequent financial loss, and the very grave 
danger to their patients in the use of a partially deteriorated drug, can fully 
appreciate the genuine value of the above apparently insignificant matter of 
packing. In the tropics, all supplies of neoarsphenamine or arsphenamine 
should be kept in a refrigerator, but such advantages are available to only a 
relatively small number of tropical practitioners. 

^^Intravenous Method. — Contraindications: Albuminuria, severe jaun- 
dice, organic heart disease, marked anemia or debility, idiosyncrasy to arsenic. 

“1. Sterilize syringes (2 cc. size) by boiling in filtered river water for 
two minutes. Double-distilled water is good but not necessary where river, 
rain, or other nonimpregnated water is available. 

“2. Pour off all water but an ounce or two and set boiler in a basin of cold 
water. This will quickly cool the syringes and the sterilized water to room 
temperature. Hot water should never be used for dissolving the neo- 
arsphenamine. 

“3. Sterilize the points of a hemostat or other forceps by dipping in 
alcohol, or passing through a flame. With forceps take out (a) barrel of 
syringe; (6) then needle, attaching it to barrel; (c) next plunger of syringe, 
inserting into barrel. All of this can be done with fingers sterilized in 
alcohol. 

“4. Draw into the syringe 2 cc. of the water in which the syringes were 
sterilized. 

“6. File off the small tip of the neoarsphenamine ampule. 

“6. Inject the 2 cc. of water into the ampule. Dissolve the neoarsphen- 
amine by drawing the solution back into the syringe and reinjecting it into 
the ampule several times, or better by sterilizing the tip of the index finger 
in alcohol, clamping it over the opening in the ampule and shaking. This 
dissolves the drug at once, and replaces the air-tight, glass-stoppered bottle 
formerly used for effecting the solution. 

“7. Draw up required dose of solution in the syringe. Next fill the syringe 
completely by drawing in more sterilized water. 

“8. Sterilize site over vein with tincture of iodine. 

“9. Have an assistant, or the patient himself, grip the arm tightly with 
the hand above site of injection (no need to bother with a tourniquet) . When 
vein is distended, in^rt needle (with bevel on under side), watch for column 
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of blood to rise in the syringe, indicating that the needle is In lumen of the 
vein. Release grip on arm, and begin injection. 

“10. Inject very slowly, being extremely careful that none of the solution 
gets into the tissues outside the vein. It will cause severe pain and indura- 
tions. Should this happen, give the patient a dose of codeine or morphine to 
relieve his discomfort, and do not irritate the painful area with local ap- 
plications. The indurated spot will be absorbed within a couple of weeks. 

“11. If the plunger should stick in the syringe, twist it to loosen. If at 
any time in. doubt as to whether point of needle is in the lumen of the vein, 
slightly withdraw the plunger. A column of blood appearing in the syringe 
will set you right. If no blood appears upon careful backward manipulation 
of the plunger, withdraw needle, eject a few drops of the solution to clear 
it out, and begin injection in another vein. 

“The little syringe filtering adapter for administration of neoarsphena- 
mine, described by Dr. Schambcrg (Jour. Amer. Med. Assoc., July 15, 1922, p. 
216, Becton, Dickinson & Co., Rutherford, N. J.) is an excellent improvement 
which refilters the solution while being injected. 

“While it may appear that the operation just described does not show 
the necessary refinement of the intravenous method, yet it has been proved 
in over 3000 injections given in this medical service that there is probably 
no more practical, efficient, or less dangerous way of administering neo- 
arsphenamine, and we would not consider returning to the elaborate artillery 
in common use. The advantages claimed for the method are that it is very 
simple, requires but little time, and renders the application of neoarsphena- 
mine possible in practically any case, a thing of real importance to the 
general practitioner. With the little pocket sterilizing hypodermic outfit 
marketed by Becton, Dickinson & Co. the injections may be given anywhere 
and under almost any circumstances. This means that neoarsphenamine 
can thus be made available to the greater number of people who suffer 
with malaria, the country population. One of the practical advantages of 
the small syringe and needle is that the injections are almost painless and 
patients do not resent them any more than other hypodermic medication; 
many submitting when otherwise it would be difficult or impossible to get 
them to take it. With the small needle it is frequently possible to enter a 
very small vein, which could not be done with the large needles or cannulas 
usually employed in arsenical injections. It is never necessary, even in 
children, to dissect out a vein for an injection. 

“Rectal Method. — ^Neoarsphenamine administered in this manner is not 
attended with bowel irritation, reactions, or other uncomfortable symptoms, 
and there seems to be practically no contraindications to its use by rectum, 
except possibly ai'senic idiosyncrasy. Apparently it equals the intravenous 
method in efficiency, but is somewhat slower in action, requiring two or 
three days to check the fever. The rectal dose is double the intravenous dose. 

“1. Boil 4 ounces (128 cc.) of water and allow to cool until lukewarm. 

“2. Dissolve in the water neoarsphenamine 0.9 Gm. 

“3. Inject in rectum, with or without previous cleansing enema. 

“4. Require patient to remain in reclining position from six to eight 
hours." 

Substitute for Neoarsphenamine. — ^“If inadvisable for any reason, except 
idiosyncrasy to arsenic, to administer neoarsphenamine by vein, it may be 
substituted by sodium cacodylate 5 grains (0.32) , or di-sodium methylarsen- 
ate [ (Arrhenal) — a French proprietary — H. B.j 5 grains (0.32). Either of 
these may be dissolved in 10 cc. of water, sterilized, and given intravenously 
or intramuscularly. The dosage may appear to be large, but large doses 
of all drugs are required in malaria. We have seen no reactions or bad 
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effects from such quantities. An injection on two successive days each week, 
for two weeks in acute malaria ; for five weeks in chronic malaria. 

^^Sulpharsphenarnine (Sulfarsenol),- 0.3 to 0.5 Gm., subcutaneously or 
intramuscularly, is convenient and satisfactory. It has relatively the same 
value as neoarsphenamine given by rectum. It must be given with much care 
in algid malaria due to the deficient superficial circulation. 

'If injections of any kind arc impracticable, saturate the patient quickly 
with Fowler^s solution or arsenous acid, obsei ving the usual precautions. 

"Some doubt has been expressed by certain writers as to the value of 
arsenic in malaria. Without going into theoretical discussion, we wish to 
express our absolute faith in the genuine clinical value of the drug, as demon- 
strated in our practice on hundreds of occasions.” 

Stovarsol {Acetarsone, N,N.R .), — This drug has been used quite a bit 
since Marchoux’s investigations of it, in 1025, and it has now been definitely 
established that, although malignant tertian and quartan parasites are un- 
affected by it, the simple tertian parasites are effectively removed from the 
peripheral blood stream in nearly all cases. Indeed, claims have been made 
that a clinical cure can be accomplished with this drug alone, but enthusiastic 
reports of freedom from relapse have not been substantiated to a sufficient 
extent to warrant us in concluding that we have here a new specific in 
malaria. The best place for the drug is as an arsenical adjuvant to quinine, in 
the place of neoarsphenamine, in benign tertian cases. It is given usually as 
stovarsol in the form of tablets by mouth, or as the sodium salt intravenously; 
in cither case, the dose most often employed is 15 grains (1 Gm.), sometimes 
repeated on the second and third days. Diarrhea, colic, tachycardia, col- 
lapse, skin and eye disturbances, severe rigors, urinary signs of acute nephritis, 
have been many times reported. Sinton^s (1927) cases escaped these sequelae, 
perhaps because the kidneys and liver were "protected” by the glucose and 
alkalis which his patients also received. Bass (1930) believes that all of the 
arsenicals have a damaging effect upon the blood cells and tend to make them 
an unfavorable soil for the malarial parasites to grow in, and that it is in 
this way that they exercise whatever beneficent effect they have in malaria. 
If this is true, then it would seem that the patient who experiencs a reaction 
after being given an arsenical can expect the best results from the use of the 
drug in supplementing quinine. 

Quinine stovarsol, a salt which contains about equal quantities of quinine 
and stovarsol, has been tried in malignant tertian and quartan cases; the 
preliminary reports are upon the whole favorable. Raynal (1927) gave his 
case 7^4 grains (0.5 Gm.) twice a day for ten days, a rest period of five days, 
and then another course; the routine was continued for two months. 

Other Drugs in Malaria. — "Quinine is the king of antiperiodics, but in 
persons who suffer from quinine allergy, quinine neuritis (particularly optic 
neuritis) , or who are greatly nauseated by the drug, it may be advisable to try 
some of the remedies presently to be described . . . where a substitute for 
oral quinine is desired, selection may be made from the following, each 
of which we have found efficient: 

15 grains euquinine (quinine ethyl-carbonate) = 8 grains quinine sulphate 

15 grains methylene blue = 25 grains quinine sulphate 

15 mm. oil of eucalyptus, or eucalyptol = 10 grains quinine sulphate 

60 mm. Warburg's tincture =z 5 grains quinine sulphate 

"A very pure product of methylene blue must be used, accompanied by 
large quantities of water, and if the drug shows a tendency to produce 
stran^ry equal parts of powdered nutmeg should be added. [Pitschugin 
(] .925) advocates % grain (0.01) methylene blue for every year of age three 
times daily for a week. — ^H. B.J It is advisable to pve equal parts of sodium 
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bicarbonate with each dose of oil of eucalyptus or eucalyptol. Most drug 
houses put on the market Warburg’s tincture in tablet forrti, a tablet repre- 
senting 1 drachm of the solution. While these are eflScacious and convenient, 
yet the solution is probably more active. 

^^Splenic extract has been extolled in malaria. After giving it a' thorough 
clinical trial we failed to note any antiperiodic value from it, even the results 
of extremely large doses of a fresh product being almost nil. Possibly there 
resulted a transient tonic effect through the nucleins it contained.” 

It has bepn frequently stated that some of the other alkaloids of cinchona — 
cinchonine, cinchonidine, quinidine and cinchona febrifuge, or quinetum — are 
more effective than quinine in preventing relapses, but the testimony is quite 
conflicting. The opinion of the Malaria Commission of the League of Nations 
(1927) was that, if given in the same doses, quinine, quinidine and quinetum 
were equally efficient, though the circulatory depressant action of quinidine 
must be borne in mind; it was considered necessary to give cinchonine in half 
again as large doses. Sanders and Dawson (1932) have successfully con- 
trolled a small series of benign tertian and estivo-autumnal cases with quin- 
idine sulphate in a single daily dose of only 10 grains (0.6 Cm.). 

Relapses. — ‘Tt is our practice to forbid alcohol in any form to persons 
suffering with malaria. We recognize the excellent value of alcohol properly 
used in fevers due to pneumonia, tuberculosis, influenza and sepsis, but are 
confident that it is all wrong in malaria. We have often seen acute par- 
oxysms of fever precipitated in latent malaria by very ordinary quantities of 
alcoholics. The old popular Vhisky and quinine’ prescription produced more 
chronic cases of malaria than it ever cured. The small amount of alcohol 
in Warburg’s tincture can be classed as a necessary evil. 

“If possible to prevent it, malaria patients should never be given iodides, 
adrenalin, serums or vaccines, treated with ultraviolet rays or therapeutic 
lamps, and should avoid the sunlight, as all these arc peculiarly prone to 
produce relapses. Excessive heat of any kind is contraindicated, malarial 
relapses among cooks, firemen, laundry workers, and the like, being noto- 
riously frequent. 

“Cold or prolonged baths arc to be avoided, except during the fever stages, 
until the patient is thoroughly convalesced. 

“Many patients with chronic malaria or severe acute malaria can only be 
cured in bed. Rest is a most important part of the treatment in every case of 
the disease. The patient who is up and around throws off a great part of the 
effective value of the drugs he is taking. 

“Do not be too quick to decide that a patient requires to go to a colder 
climate or to the seashore to be cured. While this is always desirable, if 
practicable, yet by following faithfully the line of treatment given in the 
preceding pages and demanding that your patient rest at home just the 
same as he would on a vacation elsewhere, every case of malaria can be 
cured right in the hot lands. We have seen dozens of patients, even among 
North Americans and Europeans, suffering with chronic or pernicious malaria, 
recover completely and show a gain in weight over that enjoyed upon arrival 
in the torrid areas of the tropics. The invaliding rate for the above class, 
once a serious problem for our medical department, lias been reduced to 
practically zero. In fact, in this most pestilential of regions, malaria is but 
little feared now. Neoarsphenamine applied early in all instances, and, if 
necessary, throughout the course of the chronic cases, has largely made this 
possible.” 

Nevertheless, the removal of the patient to a temperate climate increases 
his bodily resistance and shortens the life of the parasite. In a temperate 
climate the subtertian organism lives about one year, the benign tertian about 
three years, and the quartan somewhat longer than three years. 
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De Buys has emphasized the advisability of examining the blood of all 
members of the household in which there is a cured case which persists in 
relapsing. In his experience in Louisiana such examinations have exposed 
nonclinical carriers who were reinfecting the supposed “relapsing” cases. 

THE NEW SPECIFICS IN MALARIA 
(Plasmoquin and Atebrin) 

la order to understand the tremendous readjustment which is taking place 
in the field of malarial therapy and prophylaxis, a brief review must be made 
of lie following factors having to do with the disease, with quinine, and with 
the new drugs: (a) The stages in the life of the causative organism; (6) the 
several types of the disease; (c) the relapse rate; (d) the world supply of 
cinchona; and (e) the matter of quinine idiosyncrasy. 

Ilie Stages in the Life of the Organism. — ^When the mosquito bites a 
malaria-infected individual she takes into her stomach two forms of the 
plasmodium: schizonts and gametes, the latter called “crescents” in the case 
of malignant, estivo-autumnal infections. The schizonts are destroyed just 
as any other food substance, but the gametes, which are sexual forms, survive, 
fertilize, and eventually give rise to active sporozoites, which make their way 
into the salivary glands and are then injected into the blood of an individual 
subsequently bitten by the mosquito. These sporozoites enter red blood cells, 
undergo developmental changes (the so-called “ring forms”), and finally 
erupt into the blood stream as a shower of schizonts (asexual forms) and 
gametes (sexual forms). The gametes cause no symptoms and finally die if 
not taken out of the blood again by a mosquito, but the schizonts reenter 
fresh red corpuscles and repeat the cycle, giving rise to the fever and all the 
other symptoms of the disease. Now we do not know in what manner, or 
exactly when in the course of the asexual cycle within man, quinine strikes — 
but that the schizonts are pretty generally destroyed by the drug in effective 
doses is a fact established beyond all doubt. That is to say, other things being 
equal, quinine cures the disease, but it does not kill the sporozoites or the 
gametes (indeed, it even seems to stimulate the development of these latter), 
and so it does not prevent reinfection of the patient, on the one hand, or in- 
fection of mosquitoes, on the other. 

The Several Types of the Disease. — So-called “benign” tertian malaria 
is caused by Plasmodium vivax, subtertian (malignant or estivo-autumnal) 
malaria is caused by P, falciparum, and the quartan form of the disease is 
caused by P, malariae. These three types of the disease not only vary 
typically in their symptomatology, but the virulence of the organisms them- 
selves varies with the different geographical strains of the same species, as 
shown by James (1931) and his associates, who have found within the same 
species of subtertian parasites various geographical races which, while not 
morphologically different, can be recognized as distinct by their clinical 
virulence, immunological reactions, and other biological properties. Quinine 
cures very slowly in P. malariae cases, exerts its action somewhat more rapidly 
and effectively in P. vivax, but is far more truly “specific” in P. falciparum 
infections — ^though the above-mentioned workers have found wide varia- 
tions in its action against strains of the latter from India, West Africa, Rome 
and Sardinia. Undoubtedly, temperate zone cases respond somewhat mure 
rapidly and thoroughly to quinine than do cases in the Epical malaria belt, 
which is very likely due to the heavier load of infection which the latter 
have to sustain; and again, the greater ease with which severe cases are cured 
in such nonmalarial countries as England is no doubt in many instances 
attributable to the fact that the English cases are seen in persons who have 
experienced their earlier attacks in the tropics and have already acquired a 
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{pertain amount of immunity to their particular infection. .Watson’s (1932) 
experience in Malaya causes him to think that the virulence of a strain, and 
hence to some extent its resistance to quinine, might vary. Nonimmune 
people entering an area where malaria is mild frequently become. infected, 
and in turn infect the Malay population, with malaria which decimates both 
the new-comers and the residents; the virulence of the local strain had been 
increased by passage, would be his assumption. 

The Relapse Rate. — In malaria the word “cure” must unfortunately be 
accepted as having two meanings: one which applies to the immediate re- 
sponse to therapy, which is practically always very excellent; and a second, 
which is a measure of the permanence of that response. In the second sense 
of the word, the cure of malaria is rarely accomplished in a short time, for 
although quinine will cause the complete subsidence of clinical symptoms and 
the disappearance of the parasites from the blood stream in all cases, the 
. occurrence of one or more relapses — ^within a few days to weeks or months — 
' is to be expected in a discouragingly large number of patients. The statis- 
tical evidence is difficult to cite comprehensibly because in all instances the 
quinine regimen employed by the patients must be very carefully taken into 
account; but it is evident in a general way that relapse occurs in 20 to 100 
per cent of cases, the average being perhaps about 50 per cent if tropical 
and temperate zone cases are considered together; the rate in subtertian fever 
is much lower, but perhaps fully as high in quartan infections. The faith of 
Bass, and some others in the southern States, in the curative power (as evi- 
denced by nonappearance of relapses) of an eight weeks’ course of continu- 
ous quinine in practically 100 per cent of subtertian cases and just under 90 
per cent of benign tertian and quartan cases, is certainly not shared by ob- 
servers in other malarious regions — but it must be borne in mind that adverse 
conditions of many sorts have made practically impossible the institution of 
such a rigorous therapeutic regimen in any of the very heavily infected regions 
where mass measures must be employed. Whatever it is that causes these 
relapses in individuals clinically and parasitologically cured remains still 
a mystery — one of the most fascinating in the whole of medicine, by the way 
— but, be it what it may, quinine is quite ineffective in combating it. 

The World Supply of Cinchona. — Ninety-five per cent of all the quinine 
produced in the world comes from cinchona bark raised in Dutch-owned 
Java. Upon the political and stratc‘gic import of this fact who could more 
feelingly speak than a German; I quote Muhlens (1932): “One who went 
through the World War on one of the malaria fronts (for instance in 
Macedonia) knows well what a great danger to health the shortage of 
quinine in the fight against malaria caused to our troops and those of our 
allies in the last years of the war. Whole army organizations were put out 
of commission by malaria. At times there was not even enough quinine for 
the thorough treatment of active cases at hand, to say nothing of prophylaxis! 
Our German chemical works could not supply enough quinine because of the 
lack of cinchona bark.” 

The Matter of Quinine Idiosyncrasy.— Quinine idiosyncrasy is en- 
countered quite frequently, and though perhaps the majority of cases can be 
desensitized, the process is one requiring greater care and more intelligent 
cooperation than can be hoped for in most instances. 

The Development of the New Drugs.— Since quinine consists of a 
quinoline ring bound to a basic heterocyclic group, it has generally been 
assumed that any synthetic substitute for it must be built upon some such 
conformation, and attempts to fashion such a compound had for 
been under way when, in 1925, it was the good fortune of the I.G.F-., iii 
Elberfeld, Germany, to put a stop temporarily at least to the search by their 
production of plasmoquin. The development by Roehl of a technic by which 
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many groups of drugs could be assayed upon canaries under controlled ex- 
perimental conditions, and the treatment of general paralytics with malaria 
inoculated tlirough the mosquito, made possible the carrying out of tests in a 
northern climate which ultimately brought success to this research; the 
immediately responsible chemists were Horlein, Schulemann, Schonhofer and 
Wingler. The new drug (N-diethylamine-isopentyl-8-amino-6-methoxy- 
quinoline) has a group formula and molecular weight very close to those of 
quinine, but it is made entirely independently of cinchona bark — a purely 
synthetic substance it is. Studies in this field quickly showed that alone it is 
not so destructive of schizonts in the subtertian form of the disease as is 
quinine, and is therefore not of equal curative value, but that it has the 
peculiar ability (possessed by no other drug hitherto employed) of rapidly 
destroying gametes and thus rendering the patient noninfective, and also 
that in combination with quinine it apparently increases the schizont-destroy- 
ing power of the older drug. More recently (1930), the same German dye 
industry — Mietzsch and Mauss and Kikuth being the fortunate investigators 
this time — has produced the second of the two new specifics: atebrin, an 
alkylamino-acridine derivative, whose exact formula has not yet been 
divulged. This second product has been shown to have a destructive effect 
upon schizonts and, for that reason, to be curative in the same sense that 
quinine is. It is therefore apparent that in these two drugs we have synthetic 
substances of the first importance; their place in practical therapeutics, in 
so far as it is already established, I shall attempt to set forth in what follows. 

The Use of Plasmoquin Alone; Therapeutic Effects. — ^The first to use 
plasmoquin alone in the treatment of human malaria was Sioli (1926) , who 
successfully cured his 40 cases of paresis that had been inoculated with the 
benign tertian organisms; not so very remarkable this, however, since quinine 
will do the same thing. But soon Miihlens (1927) , and Miihlens and Fischer 
(1927), reported on the treatment of 172 naturally acquired cases — cither 
acute relapsing or chronic cases treated in hospital in Hamburg. With daily 
doses of 0.05 to 0.1 Gm., and occasionally up to 0.15 Gm. (approximately 
1 to 2 and 2^ grains) , they conquered the fever after the second or third 
day and caused disappearance of the parasites from the blood stream in five to 
seven days; also the relapse rate was appreciably lower than would probably 
have followed the use of quinine. But these fine results could be obtained only 
in benign tertian and quartan cases. The failure in subtertian cases was evi- 
denced not only by the fact that subtertian schizonts were very little reduced 
but also by an excessively high relapse rate in Miihlens' series, 34 relapses in 
49 infections. Roehl (1927), in Spain, cured 3 benign tertian and failed in 3 
subtertian cases. In Italy, Schulemann and Memmi (1927) put the drug to a 
good test in over 100 cases, their dosage being 0.02 Gm. (% grain) three 
tinaes daily for a week, a rest period of four days, the same doses three times 
daily for three days, a rest period of four days, and then the three- and four- 
day periods of alternating treatment and rest continued for six weeks. 
Among the 24 benign tertian and the 4 quartan cases there occurred but one 
relapse; in the reinaining 60 odd subtertian cases the drug was a complete 
failure. This continued to be the tenor of all the reports that were made dur- 
ing the succeeding two years in which the drug was still being tried alone, 
Hasselmann and Hasselmann-Kahlert (1928), in the Philippines, adding the 
observation that in double infections in which only benign tertian parasites 
appeared in the beginning, after the administration of plasmoquin subt.ertian 
schizonts and gametes appeared in the blood stream. The final verdict, then, 
upon plasmoquin alone, so far as its therapeutic properties went, was that 
it was at least equally as effective as quinine (and probably even more effec- 
tive) in benign tertian and quartan cases, but that it was almost completely 
ineffective in subtertian cases; and, furthermore, that whenever it wsmb prob- 
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able that a subtertian infection had been superimposed upon a benign tertian 
or quartan infection, the drug should not be used alone. 

5^®*i®^*y^I5uring the period in which plasmoquin was being used alone 
dosage described above, cases of quite severe poisoning were in- 
cluded in practically all the reports — cyanosis of lips, face, fingers, toes; 
cardiac arrhythmias; gastro-intcstinal pain and vomiting; pronounced dis- 
turbances in the proportions of the formed elements of the blood, usually 
lymphocytosis or leukocytosis being noted when looked for; jaundice; 
methetnoglobinuria and methemoglobinemia. OraChowatz (1928) found that, 
in man, one third of the oxygen-carrying power of the blood may be lost 
through conversion of hemoglobin into methemoglobin. Sinton and Bird 
(1928) had to discontinue treatment in 22 of their 29 patients because of 
serious symptoms of poisoning. A number of fatal cases were reported, the 
principal finding at autopsy being an early central necrosis of the liver. The 
^ drug is better tolerated by children than by adults. It is neither necessary 
' nor desirable to give it intravenously, since it is not effective in coma, and 
it has been shown experimentally to act upon the bundle of His to cause heart 
block. 


The Effect on Gametes. — ^Almost from the first it became apparent that 
the outstanding characteristic of this drug, in addition to its ineffectiveness 
against the schizonts of subtertian cases, was its ability to destroy the in- 
fectiveness of the gametes of all three types of fever, thus enabling us to 
render nialaria-infected individuals noninfective for mosquitoes, and there- 
fore noninfective for man. Investigators in the Medical Department of the 
United Fruit Company (Barber, Komp and Newman; Whitmore; and Whit- 
more, Roberts and Jantzen) have established the fact that a single dose of 
0.3 mg. per kilo body weight (approximately ^4 grain per hundred pounds) is 
sufficient to render the gametes noninfective for mosquitoes and to maintain 
this noninfectivity for a probable period of four to seven days. 

Plasmoquin Combined with Quinine (Plasmoquin Compound). — ^Be- 
cause of the limitation of the usefulness of plasmoquin when given alone. 


Schulemann and Memmi, in 1927, strongly advocated its combination with 
quinine. Now such a compound — ^to be referred to hereafter as “plasmoquin 
-compound'' — ^if it is to establish a place for itself must satisfy the following 
requirements: {a) Since it comprises the use of large amounts of quinine, 
as well as small amounts of plasmoquin, it must accomplish either quicker 
cures or more permanent cures (lower relapse rate) than quinine when used 
alone; (6) it must bo fully as effective, and preferably more effective, than 
quinine in these same doses in subtertian cases (in which plasmoquin alone 
is not effective) , and it must be more effective in rendering gametes non- 
infective for mosquitoes than quinine in the same doses alone (that is to say, 
by combining plasmoquin with quinine it must not lose the antigamete effect 
which it is known to have when given alone) . 

The reports of the usefulness of the compound in benign cases (tertian 
and quartan) have been favorable from the beginning. Manson-Bahr (1927- 
28) gave tablets containing 0.01 Gm. (% grain) plasmoquin and 0.125 Gm. (2 
grains) quinine; two such tablets three times daily for seven days, an in- 
terval of four days, then alternating seven-day dosage periods and four-day 
rest periods until the entire treatment had comprised a term of fifty-one days 
—that is to say, about the seven to eight weeks that it is usually considered 
necessary to give quinine alone to accomplish permanent cure. The parasites 
disappeared from the peripheral blood stream in two or three days and the 
relapse rate was very low. Sinton (1930) and his associates among many 
others, agreed as to the efficacy of the compound but felt that the plasmoquin 
dosage was too large and the quinine too small; they advocated not mp^ 
than 004 Gm. (% grain) of plasmoquin daily, preferably 0.Q3 Gm. 
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grain) , and 0.2 Gm. (20 grains) of ^inine. There is now general agreement 
that the lesser dosage of plasmoquin is just as effective and should be em- 
ployed. Deeks and Connor (United Fruit Company, 1930) believe that in 
the chronic, quinine-resisting cases in which the drug acts so well, it should 
be given in dosage of 0.01 to 0.03 Gm. (% to % grain) daily for five or six 
days, then suspended for three days, and again given for five or six days — 
always in combination with quinine, of course. Of the many other reports 
essentially in agreement with those already cited, I can consider only one 
more^the recent exhaustive trial of the compound in the Indian army, as 
reported by Manifold (1931). In the treatment of all cases of benign tertian 
malaria, a tablet was used which contained 0.02 Gm. grain) of plasmoqmn 

and O.fi Gm. (10 grains) of quinine, one such tablet being given morning 
and evening uninterruptedly for twenty-one days. In all, 3187 (1286 British, 
1901 Indian) completed the course. It was not possible under the conditions 
to vary the dosage in accordance with individual requirements, and any 
fresh attack within six months of completion of the treatment was considered 
a relapse. As regards the pyrexia, it was found that upon the whole the 
patients responded more rapidly than they would have done under quinine 
alone, and in no case was it necessary to administer quinine intravenously, 
or intramuscularly. The average relapse rate was astonishingly low — 5.2 per 
cent. If cases relapsing after what could be roughly considered the end of 
the malaria season at the various stations only were accepted as relapses, 
then the relapse rate would be as low as 2.4 per cent. 

Other dosage schemes than the above have been used; such as 0.04 Gm. 
{% grain) plasmoquin and 1.2 Gm. (20 grains) of quinine daily for one 
week, followed by four days’ rest and three days’ treatment alternately for 
the next five weeks; or with the plasmoquin reduced to 0.03 Gm. (H grain) 
throughout the course; indeed, Bustillo (1930), who carries his patients on 
quinine for two months, combines only 0.01 Gm. grain) of plasmoquin 
with it for the first four days, and reports excellent results (in children under 
five years of age he gives 0.005 Gm. (^2 grain) daily for eight days) . Prac- 
tically all observers are agreed, then, that the addition of small amounts of 
plasmoquin to the quinine regimen increases both the rapidity and the 
permanence of cure in benign cases. 

In subtertian (malignant or estivo-autumnal) cases the compound has 
not been a brilliant success; that is to say, such increase in rate and perma- 
nence of cure as has resulted from adding plasmoquin to quinine in handling 
these cases can probably be ascribed to ite rendering the quinine somewhat 
more effective, plasmoquin itself being not deadly to the schizonts in this 
type of the disease. It is of interest to refer here to Bass’s belief that the 
injury to the blood cells which might be assumed to occur as a result of 
the methemoglobinemia, would tend to make unfavorable the soil in which the 
plasmodia live, and thus aid quinine indirectly in its attack upon them. 
Schulemann and Memmi treated 63 cases thrice daily with 0.02 Gm. 
grain) of plasmoquin and 0.25 Gm. (4 grains) of quinine, with the elimination 
of parasites after the eighth day ; the relapses were 20 per cent. Polychroniades 
(1927) employed the same dosage in 139 cases; the gametes (crescents) had 
disappeared by the eighth day, schizonts (ring form) by the tenth; the re- 
lapse rate was 10.8 per cent. Sliwensky (1927), in Bulgaria, gave 0.06 Gm. 
(1 grain) and 0.75 Gm. (12 grains) per day for from five to twelve days; re- 
lapses^ 30.4 per cent. I believe that the compound is not well thought of 
at all in regions, such as West Africa, where the cases are almost exclusively 
of the subtertian variety. 

iBireet of Plasmoquin Oomponnd on Oametes. — I have earlier referred to 
the publications of Col. Whitmore, Dr. Barber, Mr. Komp and their associates, 
in winch the devi^Uzing effect upon gunetes of a very small dose of plas- 
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moquin was shown. In Bustillo’s series of cases, also previously mentioned, 
the very small dose of 0.01 Gm. (% grain) plasmoquin, plus 1.2 Gm. (20 
grains) quinine, for four days caused the crescents to disappear from the 
blood in 31 of 34 cases in from one to eight days, and in the remaining cases 
by the twelfth day. Maephial (1930), summarizing the results of the- ad- 
ministration of 1,388,000 tablets in the United Fruit Company service, states 
that the gametes of all forms of malaria are destroyed by doses of 0.03 to 
0.04 Gm. (H to % ^ain) daily for one week — all observers all over the world 
are in agreement with this, so that there can be no doubt that the drug does 
render the infected individual noninfective for mosquitoes. 

Toxicity of Plasmoquin Compound. — In the Indian army experiment, 
in which, it will be recalled, 3187 cases were treated uninterruptedly for 
twenty-one days, a careful study of the toxicity of the compound was made. 
The outstanding feature of this aspect of the report is that there could not 
have been any great amount of seriously unpleasant symptoms, since the 
' above large number of patients, all of whom completed the full course, repre- 
sents 99 per cent of the original number at the outset of the experiment. The 
one constant complaint was abdominal pain, which occurred with less fre- 
quency when the drug was taken on a full stomach or with a large draught 
of water. It began usually quite early and increased in severity during the 
first weeks but disappeared very quickly on temporary cessation of the 
plasmoquin administration. Cyanosis was recorded in 4.3 per cent of the 
British and probably occurred in a like proportion of the Indians; it became 
clinically evident about the seventh day and appears to have been greater 
in frequency among anemic individuals. Many patients lost their pink 
complexion during the treatment without becoming actually cyanosed. In 
the average case continuance of the treatment did not increase the methemo- 
globinemia and apparently did no harm. There were two deaths among the 
Indian cases; one was thought to have been ascribable to the plasmoquin 
and the other was probably a blackwater fever fatality. Whether or not 
such symptoms indicate an idiosyncrasy toward the drug, corresponding to 
such occurrences under quinine, is not as yet definitely known. It is of 
considerable importance to note that this large series of cases was at all times 
- under careful medical scrutiny, since there are many physicians both in and 
out of the tropics who believe that the drug should be administered only under 
these circumstances. Such experienced physicians as Deeks and Connor, 
however, believe that in the small daily doses of 0.01 to 0.03 Gm. (% to % 
grain) it is practically nontoxic and may be safely left in the hands of the lay- 
man to administer. It will be extremely interesting to watch the development 
of opinion upon this point. 

Plasmoquin Compound in Pregnancy. — Several papers have appeared 
upon the successful administration of plasmoquin to pregnant women in 
both the tropical and temperate zones. The most recent to come to my 
attention is that of Manson-Bahr (1932), who has treated 5 cases of malaria 
of all three types in women in the third to eighth month of pregnancy. All 
were given full therapeutic doses of the compound over a period of five sepa- 
rate veeks. There were no further relapses either during pregnancy or post- 
partum, and all the children were born at full term, there having been one 
stillbirth due to instrumentation. He writes, “I consider that the appropriate 
therapeutic dose of plasmoquin compound in this condition is four tablets 
of the standardized product daily— 0.04 Gm. (% grain) of plasmoquin plus 
0.6 Gm. (8 grains) of quinine sulphate— for five separate weeks with a pause 
of three days interval between each weekly course.” 

Plasmoquin Compound in Quinine Idiosyncrasy.— The compound in 
the usual doses, has a number of times b^n successfully used in individuals 
with a pronoxmeed idiosyncrasy to quinine. In a recent disci^ion of the 
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usefulneBS of plasmoquin in malaria at a meeting of the Royal Society of 
Tropical Medicine and Hygiene, in London, Castellani stated his belief that 
one of the special advantages of the drug is to be found just here. 

Plasmoquin Compound in Blackwater Fever. — ^The compound has been 
used with apparent success in a small number of cases of blackwater fever, 
but since the recovery rate is 75 to 80 per cent normally in this disease, the 
part that any new remedial agent plays in promoting recovery is extremely 
difficult to determine except upon a prodigiously large series of cases under 
perfectly controlled conditions. There are a few observers who believe that 
the drug may play a part in precipitating the attack, as quinine is alleged to 
do, but they have not yet been able to establish the worth of their thesis. 

Plasmoquin Compound in the Prophylaxis of Malaria. — So far as meas- 
ures which may be applied to the mosquito-bitten individual are concerned, 
the only ones by which malaria can be prevented are the administration to 
him of a drug which will kill the active sporozoites injected by the mosquito, 
or the more indirect one of employing in the treatment of active cases a drug 
which will kill the gametes and thus prevent infection of mosquitoes. Quinine 
will do neither of these things but apparently plasmoquin will under the cir- 
cumstances which I shall attempt to set down here. James, Nicol and Shutc 
(1931) performed the classical experiments by which the prophylactic 
properties of the drug were demonstrated. Under conditions of absolute con- 
trol in the Horton Mental Hospital, in England, they proceeded as follows: 
(a) Mosquitoes were infected from a case of benign tertian; (6) ten volun- 
teers were bitten by these mosquitoes on the second day after instituting a 
prophylactic regime consisting of one tablet of 0.02 Gm. (% grain) of plain 
plasmoquin three times a day (after breakfast, after lunch and at bedtime) 
for six days; (c) four persons who took no prophylactic and one who took 
quinine as a prophylactic were also bitten. Result: Malaria developed in all 
of the unprotected individuals within the usual fourteen days, but it did not 
develop in any of the individuals taking the plasmoquin as prophylactic. 
This work was accepted as establishing the prophylactic value of the drug 
beyond doubt, and it was felt that, though the dosage employed was cer- 
tainly too high to b^ continuously used by persons resident in malarial 
regions, it could nevertheless be at once accepted as a great boon to the large 
population of merchant ships who could easily take the drug during the few 
days of their stay in infected tropical ports. Then unfortunately James was 
obliged to report that 50 per cent of the plasmoquin-protected individuals 
developed clinical malaria between seven and nine months later. And 
Swellengrebcl and de Buck (1931), reducing the daily dose of plasmoquin 
from 0.06 to 0.03 Gm. (1 to % grain), failed to prevent the appearance of 
the disease in practically all cases a few days after the conclusion of the 
six-day prophylactic drugging. Thus it is apparent that a more satisfactory 
method of using the drug must be sought, and has quite likely already been 
found, for it is known that many persons in regions of heavy malarial in- 
festation are successfully using it in small prophylactic doses. Ronnefeldt 
(1931) reports the cases of six adult European residents of West Africa who 
have successfully protected themselves against all forms of the disease — 
inalignant tertian has its principal stronghold in this region — by a daily 
regime as follows: 2 cases, plasmoquin 0.01 Gm. (% grain) once daily 
for over three years; 4 cases, one tablet of the same twice daily for more 
than one year. There have been no side-effects noted. Two children have 
successfully received a single dose everj*^ second day during one year and 
eight months, respectively. Mass prophylactic measures, too, employing 
smaller dosage, are beginning to appear in the literature. The most valuable 
of these field experiments so far is that of Kingsbury and Amies (1931) , who 
have given 0.04 Gm. (% grain) plasmoquin twice weekly to 330 people on a 
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rubber estate in the Straits Settlements, using the populations of two con- 
tiguous estates as controls. The experiment was continued "for a period of 
twelve months. In the preceding twelve months the case incidence of sub- 
tertian and benign tertian respectively had been 30.4 and 52.6 per cent of 
the population. In the experimental year the incidence was respectively 7 
and 8.7 per cent. The improvement in the general physical condition of the 
laborers was marked; on the experimental estate the general sickness rate 
fell 51 per cent during the year, as against a fall of only 11 per cent on one 
of the two control estates and a rise of 21 per cent on the other. The cost 
of this method of prophylaxis, in the Straits Settlements, was about $600 per 
annum per 100 laborers, including treatment of the average number of de- 
pendents. By a different mode of attack, namely, the thorough treatment 
of all active cases with plasmoquin compound Clemesha and Moore (1931) 
have practically eliminated malaria from a number of large tea estates in 
Ceylon that had previously been very heavily burdened with the disease; but 
f unfortunately a controversy has arisen between Col. Clemesha and Sir 
Malcolm Watson, of the Ross Institute, regarding the part antilarval meas- 
ures played in this fine achievement. However, I feel that plasmoquin is un- 
doubtedly of tremendous value as a prophylactic agent; only the proper 
methods of utilizing it to best advantage are still to be developed. 

Atebrin. — It seems now to be definitely established that the newer of 
these two new drugs, atebrin, has a powerful destructive action upon schizonts 
in all three types of the disease but practically no effect upon gametes. 
It would therefore be in no wise superior to quinine and would have its only 
field as a substitute for that drug when such substitution was financially 
advantageous or vras forced by political necessity — I say this would be true 
were it not for the fact that it is beginning to appear that atebrin is oftentimes 
effective in curing cases in which quinine has acted only very sluggishly. In 
the 17 cases of this sort recently reported by James, Nicol and Shutc (1932) , 
it seems that the drug has wrought what appears to be a permanent cure in 
all save 1 case — ^these were all subtertian infections, atebrin being given alone 
in a daily dose of 0.3 Gm. (6 grains) for five days. Greene (1932) has pub- 
lished his notes on 50 cases of all three types treated in Malaya against 46 
controls that were quinine treated. The atebrin rid the blood of schizonts 
fully as well as quinine but was not effective against gametes, particularly 
those of P. falciparum (subtertian parasite) . In relief of symptoms it seemed 
superior to quminc in that it had more effectively presented relapses up to 
the time of the report. He feels that the optimum dosage in all forms of 
malaria is probably 0.1 Gm. per 15 Kg. (approximately 5 grains per 100 
pounds) body weight per day for six or seven days, the treatment to be pre- 
ceded by a purge just as in the use of quinine. The drug is yellow and 
causes the urine to assume the same color on about the third or fourth day ; 
if it has not appeared by that time Greene believes that medication sliould 
be stopped, for the drug will then cause a yellow discoloration of the skin 
which persists for one to two weeks and is regarded by him as an indication 
that it is accumulating in the body in greater concentration than is desirable. 
This yellow discoloration of the skin is due to the acridine dye nature of the 
drug and not to jaundice as the r(*sult of injury to the liver. 

Atebrin in Combination with Plasmoquin. — Miihlens (1932), who has 
had probably more experience with atebrin, both in Hamburg and in tropical 
Central and South America and Mexico, than anyone else, has tried it in 
various dosages and combinations and now favors, for tropical practice at 
least, and especially in subtertian cases, a dosage of 0.1 Gm. (approximately 2 
grains) atebrin plus 0.01 Gm. (% grain) plasmoquin three times daily for 
seven to ten days. In very severe cases he advises in addition the intra- 
muscular administration of quinine on the first two days. The combination 



^ 112 TREATMENT IN GENERAL PRACTICE 

of atebrin, as powerful schizont-deBtroyer, and plasmoquin, as powerful 
gamete-destroyer, he regards an ideal two-pointed weapon with which to 
attack malaria, especially the malignant (subtertian) cases. 

Atebrin in Quinine Idios^crasy, in Blackwater Fever, and in the 
Prophylaxis of Malaria. — A single isolated instance of the successful use of 
atebrin in each of the first two above-listed conditions is mentioned in pass- 
ing by Miihlens; of it as a prophylactic little is probably to be expected — 
but this is only my own personal surmise from the nature of the drug^s reported 
action, and may easily be refuted by experience in the future. 

Atebrin Toxicity. — In Greene’s series of 60 cases, two complained of 
headache and three of severe, and one of mild, abdominal pain unaccom- 
panied by vomiting. These symptoms appeared either during the administra- 
tion of the drug or several days after the cessation of same; they lasted only 
for some hours. The atebrin did not appear to give rise to albuminuria, and 
in 2 cases an initial albuminuria disappeared during its administration. 


MEASLES 
(Rubeola, Morbilli) 

Measles is an acute infectious disease more than 96 per cent of whose 
victims are under fifteen and more than 60 per cent under five years of age. 
It is so highly contagious that practically every child who is exposed con- 
tracts the disease, with the exception of infants under four months. Adults 
also are susceptible, as was distressingly shown during the late World War 
when severe epidemics prevailed in the American mobilization camps among 
recruits from rural districts who had escaped the disease, and the immunity 
a single attack confers, in their childhood. The disease is endemic in large 
cities and often becomes epidemic. In London these epidemics occur regularly 
at intervals of two years, attacking no less than 60,000 children each time. 
In New York City in recent even-numbered years the cases have averaged 
about 36,000, while in the odd-numbered years there have been only about 
3000 cases. The incubation period may be as short as seven days but is 
never longer than fifteen days. The early symptoms are catarrhal inflamma- 
tion of the eyes, nose and upper respiratory tract, fever, and the malaise, 
chilliness, loss of appetite, vomiting, etc., which characterize many of the 
acute infectious diseases in their incipiency. In addition there is an eruption 
(Koplik’s spots) on the buccal mucous membrane which, together with an 
early reduction in the number of lymphocytes, is of very great diagnostic 
importance. Then, on about the fourth day and often after the fever has 
entirely disappeared, the typical dusky, crescentic, blotchy, maculopapiilar 
rash appears, principally on the face and back, and is accompanied by a 
recrudescence of all the symptoms. After the eruption reaches its height, 
which occurs in from thirty-six hours to three days, the patient begins 
rapidly to improve, though the skin usually retains for a week or more a 
brownish stain where the eruption has faded. The branny desquamation 
is complete within ten days. 

Measles respects neither climate nor race. In early days it was confused 
with scarlet fever, but Sydenham clearly differentiated the two diseases 
in the seventeenth century. Of the two, measles has become in recent years- 
the more serious menace to young life. In a London letter to the Journal of 
the American Medical Association, of date November*13, 1926, it was stated 
that the annual death rate due to measles in that metropolis had become 
251 per million, as compared with 42 per million from scarlet fever. Herrman 
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has said that measles is responsible for 2.4 per cent of all deaths in children 
under ten years of age. The disease itself is practically never fatal, but the 
complications, bronchopneumonia, laryngitis and enteritis, bring the mortal- 
ity up to 6 per cent among children in good hygienic and nutritional sur- 
roundings, 15 per cent among children in institutions, and as high as 36, per 
cent among adults living under barrack conditions. Complicating encephali- 
tis and other clinical types of nervous sequelae do not very much con- 
tribute to increase the mortality. 

Caronis and others, in Italy, claim to have isolated the causative organ- 
ism, propagated it and produced a protective vaccine from it, but attempts 
to confirm their findings have failed in both England and the United States. 
The researches of Tunnicliff and her co-workers, also of Ferry and Fisher, 
and of Cary and Day with a green producing diplococcus obtained from the 
nose, throat and eye secretions and the blood of early measles patients, 
are interesting, but before we look with too great enthusiasm upon this 
f work it is well to recall that the Dicks, in their early scarlet fever investiga- 
tions, were forced to conclude that in the acute stages of scarlatinal angina, 
organisms from the throat, regardless of their identity, often enter the 
blood stream, in considerable numbers. The production of immune goat 
serum with this organism (p. 116) is, of course, a point strongly in its favor. 
The preliminary investigations of Degkwitz seem to show that the measles 
virus, whatever it may be, has the ability to grow outside the human body. 

THERAPY 

The general treatment of measles is that of catarrhal fever (see p. 24), 
for there is no specific remedy. Especial care must be taken to prevent 
cross infection as death rides jauntily in the wake of complications here. 
Complete isolation with the nurse is the ideal to be approximated as closely 
as is possible. Keep the patient warm in an airy room, protected from 
direct drafts. Admit all the sunlight possible, but protect the eyes, either 
by the use of dark glasses or improvised screens, and irrigate them frequently 
with boric acid solution; the application of petrolatum (vaselin) may pre- 
vent adhesion of the lids. Placing the child for a few minutes in a warm 
pack will often '‘bring out” a delayed rash. The irritation of the skin which 
is sometimes annoying during the period of the rash will usually yield 
to sponging with a dilute sodium bicarbonate solution; if excessive, 1 per 
cent phenol may be substituted. The daily bath should be continued during 
the desquamation period, but it is well to follow it at this time with an 
application of albolene or petrolatum. Petrolatum to soften crusts, and 
sprays (see Catarrhal Fever, p. 30) for whatever they may be worth, are 
available for keeping the nose clean and comfortable, but their application 
in a way that will suit the young patient will tax the ingenuity of any nurse. 

Watch the ears, watch the throat, watch the temperature and respirations: 
in a word, watch for complications. 

Amidopyrine. — In 1924, Loewenthal publislied an account of the use of 
amidopyrine (pyramidon), and a number of physicians have since reported 
its successful use. Ronaldson and Collier (1930) have surveyed their results 
in 150 cases,, whicli they carefully point out were treated in a year in which 
the measles prevalent in London was milder than usual. The dosage adopted 
was 1 grain (0.06 Grn.) for every year of age, with a maximum of 5 grains 
(0.3 Gm.) , administered in aqueous solution of 1 grain to the drachm (0.06 to 
4.0) every four hours until the' temperature had settled. In addition to the 
antipyretic effect, the tendency to bronchopneumonia and some of the other 
complications was lessened, but not laryngitis and enteritis. On the other 
hand, in Attle's record of a school epidemic of 129 cases among boys of 
twelve and one-half to sixteen and one-half years of age, the 9 cases treated 

k 
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with 6 grains (0.3 Gm.) per four hours, as above, were more imcomfortable 
than the others, they vomited frequently, their rashes took longer to mature, 
their fever was more prolonged, and they suffered a higher percentage of com- 
plications. Likewise, in Borovsky and Steigmann's (1033) study of 194 
cases, in which alternate patients were given the drug, they found nothing that 
would indicate a special therapeutic value for it. 

PROPHYLAXIS 

Measles spreads so rapidly because it is most infectious in the period 
prior to the appearance of the eruption. After the eruption has reached its 
height the contagiousness is practically nil ; indeed, many municipal health 
departments permit the release of a child from quarantine five days after this 
time, provided, of course, that it is well and that the acute rash has dis- 
appeared. The bounden duty of physicians toward the individual and the 
community is to quarantine all susceptible exposed persons, preferably in 
a separate house from the sick individual, for a period of two weeks from 
the date of exposure. 

Several methods of preventative inoculation have recently won a place for 
themselves and must be considered here. 

Convalescent Serum or Plasma. — More than thirty years ago a German 
physician is said to have successfully employed large amounts of serum from 
convalescents in the treatment of several cases of measles in which the 
symptoms were just beginning, but Nicolle and Conseil, in France, 1918, were 
the first to publish on the method. Since that time the efficacy of con- 
valescent serum in preventing or modifying the disease has been estab- 
lished by many well-qualified observers; full references to the work of the 
following investigators will be found in the Bibliography: Park and Free- 
man; Zingher; Haas and Blum; Richardson and Connor; Degkwitz; Zim- 
mermann; Spencer; Reitschcl; Blackfan, Peterson and Conroy; Davis; 
Briigger; Weaver and Crooks; Debre and Ravina; Nabarro and Signay; 
Bang; Morales and Mandry; Warwick; Siegel and Ermann; Burn. I shall 
not attempt here a detailed analysis of these reports for the reason that it 
would occupy too much space. The practical facts which have already 
emerged lend themselves to very simple statement. 

(a) Convalescent serum may safely be collected five days after defer- 
vescence of the fever, or any time thereafter, but the more recent the attack, 
the more potent the serum. The dose of such serum is 5 to 15 cc., according 
to the age of the child ; it is best given intramuscularly. If administered prior 
to the fifth, or at most the seventh, day after exposure it will entirely prevent 
the occurrence of the disease in about 90 per cent of individuals. The im- 
munity it confers is passive and lasts for only two to six weeks. If, how- 
ever, it is administered in the same dose after the seventh day, though it 
fails to prevent the attack it does so modify it that complications are very 
little to be feared, and the child has a lasting active immunity conferred 
upon him by this light attack. Also, if one half the above dose, i. e., 2.5 to 
7.5 cc., is given before the fifth day after exposure it will cause the appear- 
ance of this modified form of the disease. The incubation period in these 
modified cases is usually abnormally long. 

(b) The serum of grown children, or adults who have had the disease 
some years previously, is also to a considerable extent effective in causing 
the occurrence of modified cases. It must be given in a dose of 25 to 100 cc. 
if the attempt is to be made to completely prevent the attack, or in a dose of 
10 to 20 cc. if it is desired to permit the disease to appear in the attenuated 
form which brings life-long immunity with it, 

(c) Park and Freeman have described a method of using plasma instead 



MEASLES 116 

of serum because of the greater yield for the amount of blood drawn and the 
greater ease of handling; their method. is described as follows: 

“At the Willard Parker Hospital, blood was drawn on the ninth day 
after the defervescence of fever up to the twenty-first day, but at the 
Southern University the time was more varied, and some was drawn as 
late as five months after the disease. In the case of adults, all the blood 
was drawn through a 16 gage Luer needle into a 500 cc. bottle containing 
20 cc. of 25 per cent sodium citrate solution and 0.3 Gm. of oxyquinolin 
sulphate '(chinosol) as a preservative. This preparation was used because it 
was fpund that in the dilution in which it was used it was an efficient bacteri- 
cidal agent ; the red cells were not destroyed, and it was not irritating when 
injected intramuscularly. The bottles were then put in the icebox and the 
cells allowed to settle, or were centrifugalized, and the plasma pipetted off. 
Blood for a Wassermann test was taken at the time of bleeding, and a ste- 
rility test was done at the time the plasma was put up in small bottles. . . . 
All the blood drawn within six days of the same period of convalescence 
was pooled. Thus far, the figures indicate that the efficiency of the plasma 
is not markedly diminished by postponing bleeding for three months after 
the occurrence of the disease, and that storage in the icebox for six months 
does not appreciably alter its usefulness,” 

The plasma is used in the same dose as is the serum. Haas and Blum 
have confirmed Park and Freeman as to the efficiency of the plasma thus 
prepared and stored. 

(d) Lichtenstein (1931) has described the preparation of dried serum. 
Serums that have been Wassermann and sterility tested are pooled, 0.5 per 
cent phenol is added, the mixture divided into 5-cc. portions in wide-necked 
flasks, and completely dried in an exsiccator with a suction pump — a pro- 
cedure that takes one to three days. The flasks are then corked and sealed 
with paraffin and stored in the refrigerator, specimens being tested for 
sterility from time to time. Such dried serum, even after several years of 
storage, can be dissolved in one or two hours ; its efficiency seems to be some- 
what diminished after two or three years, so that slightly larger doses than 
of the fresh serum must be employed. 

(e) Finkelstein (1931) has employed pooled placental serum: 5 per cent 
phenol was added, the serum was inactivated for one-half to one hour at 56 C., 
and the sterility was subsequently tested. The results — using doses of 40 to 
60 cc. — ^were equally as good as with fresh adult serum; Jorge (1932), 
Dulitskij (1932), and de Souza (1932) have also reported favorably, 
McKhann and Chu (1933) are studying a concentrated preparation of the 
globulins from placental blood and tissues; the standardization of the extract 
and its dosage are still to be worked out, but the preliminary observations 
indicate that it has high protective value. 

Convalescent Blood from a “Family Donor.” — Except in child-caring 
institutions, donors for convalescent blood are difficult to find as the parents 
of the convalescent school child are usually unwilling that their child should 
contribute his blood for the sake of others in the community. A number of 
cities are following the example of the New York City Board of Health in 
obtaining measles serum for distribution, but most physicians in private 
practice still face a real problem in their responsibility toward their young 
patients at the beginning of a measles epidemic. However, if the blood 
is needed to protect a sister or brother, no objections are raised by parents, 
a fact which can be turned to good account while waiting for a supply of 
convalescent serum to become available, as was recently pointed out by 
Forbes and Green. They write: “The family epidemic of measles is almost 
invariably inaugurated by the oldest child, who is, as a rule, attending 
school. . . . Measles contacts are probably exposed from one to two days 



116 


TREATMENT IN GENERAL PRACTICE 


before the rash appears on the patient, and the patient's febrile period is 
usually terminated about three days after the rash appears unless complica- 
tions develop. Thus, immune blood is available to the contacts in most 
cases about five to six days after exposure. The titer of immune bodies 
ait this time is presumably less than will develop later, according to the 
work of Degkwitz, but a reasonably high titer of im m u n e bodies must be 
present at the termination of fever.” They therefore withdrew blood on 
the first or second day of normal temperature and injected this whole blood 
into the gluteal muscles of the younger children; the dose varied from 6 to 12 
cc. At the time of their report (1927) they had a series of only 7 cases, 
ranging from nine months to eight years, but it is worth noting that they 
modified the measles attack in 6 of the 7 and that in the other case, the 
nine-month old infant, the disease did not appear at all. 

Adult Whole Blood. — ^Following the results reported by Degkwitz (1920) , 
in Germany, the use of adult whole blood gained wide recognition on the 
Continent, but in America no great amount of interest in the method was 
shown until Park urged its more general adoption in 1930. The thing is 
simplicity itself. About 30 cc. of blood is drawn from a vein at the elbow 
into a sterile syringe and then half of it is immediately injected into the 
child’s right buttock, the other half into the left. There are no ill effects, 
and it is not necessary to type the blood of the child or of the parent, who is 
usually the donor. Indeed, it would seem to be scarcely necessa^ to inquire 
whether the donor has had measles, since most adults in large cities have had 
the disease in childhood; at least one of the parents will probably have had 
it anywhere. It is probable that in children above five years of age double 
the amount of blood should be injected, but it is well to remember that the 
principal object of the procedure is to insure a mild attack rather than to 
prevent the disease altogether. 

Bader (1931), who was one of the pioneers in employing prophylaxis of 
this type in the United States, now advocates discrimination in the choice 
of donora: “older children in the family who have had measles, or adults who 
have had measles not more than ten to fifteen years previously, or persons 
(interns and nurses) who have had measles and are in frequent contact with 
the disease.” Such blood (i. e,, not obtained from the parents) should, of 
course, preferably be Wassermann tested; but even it does not have to be 
typed since the injections are again intramuscularly. 

All observers have found this method (particularly if parents’ blood is 
employed) the least objectionable and most practical means of preventing 
or modifying measles particularly at the onset of an epidemic before con- 
valescent serum becomes availalfie — all, that is, except Blauner and Gold- 
stein (1931) , who failed in their attempt to immunize a group of 117 children, 
in 112 of whom citrated whole blood from professional donors was employed, 
and in 5 cases whole blood from parents with a positive history of measles. 

Immune Ooat Serum. — ^Tunnicliff has showed that the serum of a goat 
convalescing from the reaction produced by inoculation of her green pro- 
ducing diplococcus is capable of protecting rabbits against a subsequent 
injection of infective material from measles, though it should be pointed 
out that the susceptibility of rabbits to the same virus that produces measles 
in man has not been proved. However this may be, it seems that the re- 
peated inoculation of goats with this diplococcus and the filtrate of dextrose 
broth cultu^ of the organism is capable of producing an antiserum which 
has protective value against measles in man. Ho 3 rne and Gasul used this 
immune goat serum in 39 children over six months of age, and concluded that 
if the serum was administered not later than the fifth day of exposure pro- 
tectien seem^ assured in about W per cent of cases. There were no deaths 
M pomplicarions in any of the patients who developed measles after getting 
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the serum, while among the nine contacts who received no serum, eight con- 
tracted measles and two of these died. Petermau (ld28) reported that 31 
of 34 children inoculated on or before the fifth day after exposure did not 
develop measles; and he later (1930) added 61 children and 6 adults (with 
reliable negative histories) to his series, obtaining protection in 74.6- per cent 
of this last 77 persons. Favorable results have also been published by 
Tunniclifif and Hoyne (1926), Halpem (1928), and Hoyne and Peacock 
(19^).^ Barenberg, Lewis and Messer (1930) have failed completely to 
obtain any protection — either against the disease, its severity or its com- 
plications — ^in 38 children, 20 of whom were given the serum during the first 
t^ee days of the incubation period, 12 from one to six days, and 6 from 
eight to eighteen days prior to infection. 

The dosage of this serum is from 6 to 8 cc., given intramuscularly. Serum 
reactions are to be expected in about 12 per cent of cases, though in Halpern’s 
series of 50 cases there were no reactions. The passive immunity conferred 
persists for only a few weeks. 

Active linmnniza,tion of Infants. — ^In 1914, Herrman inoculated a group 
of healthy babies between four and five months old by swabbing the fresh 
nasal mucus of patients just coming down with measles on the nasal mucosa 
of his subjects. His purpose was to introduce the virus at a time when some 
degree of inherited immunity would be present, but with the object of pro- 
ducing an active immunity. Seventy-five of his subjects were watched 
from four to eight years; 70 of them remained free from measles, 62 
of the number having been directly or indirectly exposed to the disease. The 
method is scientifically sound, though probably considered impracticable 
for use by most physicians in private practice. 

German Measles (Rubella, Botheln). — This highly contagious disease 
resembles measles and scarlet fever but is distinct from both. It is probably 
caused by a filtrable virus present in the nasal secretions. The differential 
points in its diagnosis will not be gone into here; suffice it to say that an 
outstanding feature of the disease is an adenitis of the mastoid, occipital, 
cervical, and often the inguinal and axillary glands. An attack of measles 
seems to predispose to infection with German measles. Complications are 
very rare and when they do occur are usually not severe. 


MILIARY FEVER 

This is a disease of unknown etiology that occurs in limited epidemics 
of not more than a week or two. There is high fever, great sweating, pro- 
found prostration, and an erythematous rash with miliary vesicles. Between 
1718 (when it was first described, though it had probably existed before) and 
1861 there were about 175 epidemics recorded in France alone; Italy and 
southern Germany have also known the disease, but not, I believe. Great 
Britain. The last reported outbreak occurred in France, in 1926. The 
mortality is usually low. 

It is very doubtful if this disease is the same as that “sweating sickness” 
which devastated England and the Continent several times in the fifteenth 
and sixteenth centuries, for John Kaye, or Caius, an eminent London phys- 
ician who described the outbreaks of 1552, had nothing to say about an 
eruption of any sort. 

THERAFT 

I do not know of any treatment that warrants particular description. 
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MILK SICKITESS 

This is a very old disease in the United States, having been known ap- 
parently to the Indians, but it has never appeared anywhere else. In the 
early frontier days, cattle browsing in tincleared land and wild pastures 
were often attacked by a peculiar disease known as “trembles,” from which 
they died, and from which birds and beasts of carrion that fed upon their 
carcasses died also. Man was attacked if he drank the milk or ate the flesh 
of affebted cattle even though these products were thoroughly cooked. The 
symptoms are: Violent vomiting, extreme weakness, obstinate constipation, 
swollen tongue, subnormal temperature, and a characteristic odor of the 
body emanations. The mortality is extremely high. It is described here 
among the infectious diseases because a distinctive micro-organism has 
been found more or less constantly upon the vegetation eaten by affected 
animals; it is most probably caused, however, by the ingestion by the cattle 
of poisonous snake-root and rayless goldenrod plants, irrespective of their 
contamination with the micro-organism. 

Although the disease has practically disappeared with the bringing of 
most of the land in the country under cultivation, an outbreak is recorded 
in Illinois as late as 1904. It is a fact of no little interest that many of the 
apparently purposeless peregrinations of the Lincoln family during the boy- 
hood of the Emancipator were in reality flights from this blighting disease. 
Abraham’s mother, and at least three of his close kin, died of it. 

THERAPY 

I know of nothing to record, except that the studies of Bulger, Smith 
and Steinmeyer (1928), in animals poisoned by white snake-root, indicated 
that some of the symptoms of milk sickness might be caused by the marked 
ketosis, lipemia and profound hypoglycemia which they observed. This 
would, of course, call for the prompt administration of glucose. 


MUMPS 

(Epidemic Parotitis) 

Mumps is an acute infectious disease of goals, dogs, cats and man. It 
occurs all over the world and tends to become epidemic during the winter 
months. The greatest age frequency has been thought to be between five 
and fifteen years in man, but in Meyer and Reifenberg’s series (1926) of 136 
cases, 66 were between two and six, and 35 between six and fifteen years 
old. The disease is also of frequent occurrence among young men in 
their twenties and early thirties if they are crowded together as in barracks 
or aboard ship. The Surgeon General of the United States Army reports that 
in 1918 mumps accounted for 7.15 per cent of admissions to army hos- 
pitals, the total number of cases of this disease being 166,370. It was the 
fourth disease on the list of admissions, both in America and abroad, ac- 
cording to Wollstein, but it was the second largest cause of loss of time. 
Attacks in early infancy and in the years- beyond forty are rare but not 
unknown. Well-authenticated second, third and even fotu^h attacks are on 
record. Moore (1931) has recorded a case complicating pregnancy in which 
tlie symptoms were so severe as to jeojmrdize the patie^’s life. 

The chief symptom of mumps is a swelling of one of the parotid glands, 
accompanied by stiffness of the jaws and pain which iei accentuated upon 
opening the mouth nr attempting to swallow. There is usually a slight rise 
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in temperature. In some cases the opposite parotid swells also but involve- 
ment of the other salivary glands is infrequent. Only in the more severe 
cases do the constitutional symptoms progress beyond slight prodromata, 
such as headache, chilliness and loss of appetite. A slowed pulse rate and a 
lymphocytosis are observable in practically all cases. The attack is usu- 
ally terminated within a week of its inception; a quarantine period of two 
weeks is sufficient in average cases. Orchitis of the affected side occurs in 
15 to 30 per cent of boys past puberty and young men who are attacked by 
mumps'. It is frequently preceded by epididymitis, is accompanied by a 
considerable degree of prostration, and results in atrophy of the testicle in 
about half the cases. A similar involvement of the ovaries is less common 
in women. Other complications are rare and mild, except that in some 
epidemics a benign type of meningitis occurs in about a fourth of the cases. 
Deafness, unassociated with meningeal involvement, occasionally occurs and 
is usually permanent. 

Wollstcin has shown that the virus of mumps is present in the mouth 
secretions of individuals having the disease. Droplet infection is therefore 
probably the rule, since transmission can take place before the swelling 
appears^ but the possibility of human and cat and dog carriers has not been 
investigated. Kermorgant believes that the filtrable virus is a finely granu- 
lar spirochete; Tang (1931) has more recently offered a virus of his own — 
neither investigator has substantiated his claims. 

THERAPY 

Very little treatment is indicated save for relief of the pain. The patient 
usually is somewhat relieved by the prolonged use of hot or cold applications. 
The U.S.P. belladonna ointment sometimes eases the pain also if applied 
over the swelling. The attempt is sometimes made to have an antiseptic 
mouth wash used to prevent secondary infection, but this measure, if properly 
employed, adds greatly to the pain in most cases and is of very doubtful 
value. However, when the mouth must be kept artificially moistened, as is 
necessary in those cases in which the salivary ducts have become occluded 
by swelling, there is no reason why the fluid used should not be some such 
antiseptic as diluted DobelFs solution. 

It is generally believed that the incidence of orchitis will be greatly less- 
ened if absolute bed rest is enjoined in boys and young men, but there are 
observers who doubt the possibility of statistically proving the point. The 
usual practice when the complication develops is to support the inflamed 
scrotum (do all medical students know how to accomplish this?) and make 
use of cold applications in a fluffy light manner so as not to increase the dis- 
comfort by their weight. A local application of 50 per cent methyl salicylate 
in lanolin is said to be serviceable. In severe cases, Wesselhoeft informs me 
that he still very successfully employs the treatment which he advocated a 
number of years ago: incision through the tunica vaginalis and multiple in- 
cisions of the tunica albuginea to bring about relief of pain through permitting 
escape of the serous fluid imprisoned under pressure. The operation takes 
about one minute under gas. 

The organic arsenicals are beginning to be used since Kermorgant has 
advanced his belief that the causative organism is a spirochete; I know 
as yet of no careful studies of their efficacy. 

PROPHYLAXIS 

It has been shown that convalescent mumps serum possesses considerable 
value as a prophylactic. Regan (1925) collected the serum from adults 
in the fourteenth to sixteenth day of the disease and injected 2 to 4 cc. in- ' 
tramuscularly in 81 children. Eleven individuals disappeared from observa- 
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tion before the expiration of the incubation period, but of the remaining 70 
only 1 developed the disease. ■ Skrotskiy (1929) used 5 to 16 cc. according 
to the age of the child; mumps was observed in a light form in only 2 of the 
179 children. Barenberg and OstrofT (1931), giving a routine dose of 12 cc. 
of serum obtained both from convalescents and from adults who had had 
the disease in childhood, found that, in a study employing 180 children be- 
tween one and one-half and three years of age, the adult serum was not 
as elfective as that obtained from recent convalescents. 

The use of serum after the attack of mumps has developed does not 
alter its general course though it seems to lessen the incidence of orchitis. 
Teissier reports 172 treated cases, with an orchitis incidence of 8.13 per cent, 
while among 176 untreated control cases the incidence was 23.29 per cent. 
He gave 12 tp 20 cc. in the beginning but later increased this dose to 40 cc. 
and found that the higher dose was more effective. The treatment was 
given before the fifth day of the attack. In Lavergne and Florentines 
series of 113 treated cases the incidence was 4.4 per cent; in the 107 control 
cases it was 23.3 per cent. 


MYCOSES 

Actinomycosis 

Actinomycosis is a chronic infectious disease caused by the ray fungus, 
Actinomyces bovis, which probably exists normally among the abundant 
flora of the alimentary tract and gains access to the tissues through micro- 
scopical lesions, carious teeth, wounds made by penetrating foreign bodies, 
or reaches the respiratory tract by aspiration from the mouth and pharynx. 
The disease occurs quite commonly in cattle (‘‘lumpy jaw^0> but there is 
no good evidence that it can be conveyed from cattle to man, or, indeed, 
froni man to man. Though looked upon as a rare disease, recent statistical 
studies tend to show that it occurs with much greater frequency than has 
heretofore been believed. Most of' the cases in the United States have been 
in the upper Mississippi, valley and the northwestern States. 

The essential lesions of the disease are multiple, more or less painless, 
abscesses, usually surrounded by a considerable area of proliferative tissue. 
Discharging sinuses develop from the abscesses, and the process extends 
by continuity of tissue or sometimes by metastasis. Fifty per cent of re- 
ported cases have been in the region of the head and neck, usually begin- 
ning about the jaw, and here the diagnosis is not difficult. In 20 to 30 per 
cent of cases some abdominal organ is primarily affected; here the diagnosis 
is more difficult until the lumpy process extends to the abdominal wall and 
a characteristic sinus appears. In approximately 16 per cent of cases the 
involvement is thoracic with physical signs usually indistinguishable from 
pulmonary tuberculosis until perforation of the external wall takes place. 

Under proper treatment the prognosis may be considered fair in the 
head and neck cases, but if ultimate cure is to be accomplished the iodides 
must be continued for a long period after the patient is apparently well. 
In the pulmonary type the prognosis is absolutely bad; it is slightly better 
in abdominal cases. 

THERAPY 

Sodium and potassium iodide are considered specific in a limited way in 
actinomycosis. They are doubtfully effective in cases in which the diag- 
nosis is made late, and even in early cases must be given in larger doses 
than is customary in the treatment of other diseases, such as syphilis. 
Fc^tunately, these patients seem to be rather exceptionally tolerant to the 
iodides. I recall one case in which I ghve 640 grains (42.6 Gm.) of sodium 
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iodide daily for a period of many months, 60 grains (4,Gm.) intravenously 
and the remainder by mouth. During this time the patient was delivered of a 
normal baby and neither the mother nor the child showed any signs of 
iodism. 

While the iodides are the sheet anchor in treatment, surgery is also 
indicated, but only if, as in jaw and neck cases, the involved tissues can be 
widely excised. Surgery would seem to be essential where softening and 
abscess formation have occurred, but the hard inflammatory nodules before 
the stage of softening has been reached usually respond well to the iodides 
alone. Radium and x-ray are of value only as adjuncts to medical and 
surgical treatment. 

I believe it to be the consensus of opinion among surgeons that abdominal 
actinomycosis yields but poorly to the iodides, and that bold and persistent 
surgical attack offers the patient his best chance. 

Blastomycosis and Bronchomycosis 

Blastomycosis is an infectious but apparently noncontagious disease 
caused by a number of closely allied species of fungi, which may be called 
here the Blastomycetes, Most of the cases have been reported from the 
vicinity of Chicago, but the disease is known elsewhere in both hemispheres. 
Many of the milder pulmonary cases are not strictly blastomycoses but are 
due to yeasts of the genus Monilia or related genera. 

The disease affects usually the skin only, but deep-seated involvement of 
the long bones and of internal organs, especially the lungs, occurs not 
infrequently. The cutaneous lesions take the form of papules, pustules, 
nodes, abscesses, or ulcers, and this form of the disease runs a course of many 
years during which active and quiescent periods alternate. In the systemic 
cases the symptoms arc those of pyemia with ultimate evidence of pulmonary 
involvement. 

THERAPY 

Here, as in actinomycosis, the iodides if given in large doses are effective. 
Most skin cases will yield to this treatment if it is begun before there is 
involvement of the deeper structures, and if it is persisted in for a sufficiently 
long time. In those rare cases where it is possible, total excision of the 
affected part is the ideal treatment, but it must be excision and not merely 
curettement, for this latter procedure is thought to have been responsible at 
times for a spread of the disease. Copper sulphate has also been used effec- 
tively in some cases in doses of ^ to 1 grain (0.015 to 0.06 Gm.) three times 
daily by mouth. Recently, radiotherapy and diathermy seem to have proved 
themselves definitely useful. Hedge has reported (1928) 2 cases in which 
complete cure without any sign of recurrence in more than a year was ac- 
complished by the application to the lesions of carbon dioxide snow under 
moderate pressure for ten to fifteen seconds. Pupo’s (1928) 4 cases were 
successfully treated with intravenous injections of 10 cc. of 1 per cent 
methylene blue, or alternated with injections of 6 cc. of 0.5 per cent trypo- 
flavine, according to the seriousness and obstinacy of the case. Steinfield 
(1931) says that the use of a vaccine prepared from yeast cultures is helpful 
in pulmonary cases; autogenous vaccines have also been used. 

Where there is involvement of the internal organs the mortality reaches 
about 90 per cent, though there is apparently a mild pulmonary form of the 
disease. 

Sporotrichosis 

Sporotrichosis is an infectious disease caused by a fungus of the ^enus 
Svorotrichium. It is possible that it may be conveyed from man to man, 
and from the lower animals to man, as it is known to occur in the rat, the 
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dog and the horse. Cases have been reported all over the world but the 
disease is most frequent, or is most frequently recognized, in rural France 
and in the upper Mississippi valley in the United States. Foerster (1926) 
has presented it in the light of an occupational disease, since many of the 
cases reviewed by him have occurred among farmers and horticulturists; he 
suggests the barberry bush as the source of infection. 

The disease is characterized by the appearance of a subcutaneous nodule 
which attaches to the skin, breaks down in the center, and becomes chronic 
as a cold abscess whose periphery remains well defined and indurated. A 
number of these lesions may appear on widely scattered portions of the 
body, but it is more usual for an ascending lymphangitis to develop from 
the primary nodule (the ^^chancre^O , with numerous lesions appearing along 
its course. The disease is usually chronic and in the United States the in- 
flammation is of so low an order that there is little pain and practically 
no disturbance in the general health, but in France it would seem that 
radical amputations are often necessary and that visceral involvement is 
frequent. 

THERAPY 

Here again, as in the two fungus diseases previously considered, the 
iodides in large doses are usually curative. Their use must be persisted in 
for a considerable time after apparent cure to prevent recurrence. Such 
tempting surgical procedures as radical incision or curettement should be 
avoided as they only prolong the process. However, abscesses which show 
no tendency to resorption are sometimes aspirated with advantage; it is 
the practice usually to refill the cavity with a weak iodide solution (1 per 
cent). Exposure to x-ray sometimes hastens the disappearance of the 
lesions. 

Streptothricosis 

This is a very rare disease caused by a fungus-like organism called, 
perhaps erroneously, Streptoihrix. In the something less than 40 cases that 
have been reported the lungs were principally involved, though in a few 
cases there was implication of other organs as well. The symptoms are 
those of pulmonary tuberculosis, abscess and bronchopneumonia — a con- 
fusing picture. I believe that all proved cases of Streptothrix infection have 
died. 

THERAPY 

I know of nothing to describe. 

Coccidioidal Granuloma 

This disease is caused by the fungus, Coccidioides immitis. First re- 
ported in South America in 1892, the vast majority of the 218 proved cases 
(up to 1931) have been contracted in the San Joaquin Valley in California. 
The symptoms very closely resemble those of blastomycosis with, in addition, 
the appearances of a fulminating pulmonary tuberculosis. 

THERAPY 

The b(‘st hope, such as it is, for these unfortunates lies in early and radical 
amputations where possible. Iodides, tartar emetic, colloidal copper, in- 
travenous dyes, colloidal lead, x-rays, have occasionally been of some value. 

Maduromycosis (Madura Foot, Mycetoma) 

Maduromycosis is a chronic affection of the foot caused by fungi of a 
number of difierent genera and species. It has been known since time out 
of mind in India, where it was first scientifically described, and is reported 
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rather frequently from many other tropical coimtrie?. However, its oc- 
currence is by no means confined to these warm regions for it has been 
recorded all over the world. Brindley and Howell (1932) have reviewed 
28 cases reported in North America. 

The disease usually follows a penetrating wound, most frequently in a 
bare-footed person. Following its implantation in this way the fungus 
grows within the deep tissues and causes necrosis which eventually reaches 
the surface. The typical lesion is a deep sinus that is discharging a foul- 
smelling'fluid containing certain characteristic grains. The whole foot may 
be riddled with a network of intercommunicating sinuses of this sort and is 
much swollen and characteristically deformed. Pain is usually of a dull 
aching sort and constitutional symptoms are slight and inconstant. The 
disease may last many years; there is no tendency to heal. 

THERAPY 

Internal medication is a failure. Local measures are of no avail. 
Amputation is the only treatment of value. 


OROYA FEVER AND VERRUGA PERUVIANA 
(Carrion’s Disease) 

“Oroya peruviana^’ is a disease peculiar to certain clefted valleys on the 
western slopes of the Peruvian Andes, where it manifests itself in two 
forms: One, Oroya fever, a constitutional and fatal malady, and the other, 
verruga peruviana, a cutaneous and nonfatal affection. It has been endemic 
in this region since early historic times. Many of Pizarro^s invading troops 
perished of the disease, and in more recent times it has taken a heavy toll 
in all the heroic railway building ventures that have taken place in these 
cruel mountains. A Harvard Commission, formed to study the matter in 
1913, cast considerable doubt upon the common causative factor in the 
two conditions, but this has been dispelled by the work of Noguchi, Battistini 
and Hercelles, in 1926, who have cultured the Bartonella bacilliformis from 
the blood of an Oroya fever patient, and have produced Oroya fever or ver- 
ruga peruviana in monkeys by inoculating them with this culture, the par- 
ticular manifestation produced being entirely dependent upon whether the 
intravenous or the intradcrmal method was used. They have also produced 
Oroya fever by inoculation of material taken from a verruga nodule, and have 
obtained a pure culture of the organism from the blood of the inoculated 
animal. 

It is considered extremely likely that some blood-sucking insect is the 
transmitter of the disease but Phlebotomies is not yet completely convicted. 
It is certain, however, that if the stranger leaves the endemic valley before 
nightfall his liability to contract the disease is much lessened. The incuba- 
tion period is from two to three or more weeks. 

Oroya Fever. — ^This type of the disease is characterized by a rather 
abrupt onset with weakness, malaise, slight rigors, moderate irregular fever, 
and a rapid pernicious anemia with the parasites present in the red blood 
corpuscles. The mortality is variously estimated at from 40 to 80 per cent, 
but as many of these patients are affected with other chronic tropical dis- 
eases at the same time it is perhaps unfair to ascribe all the deaths to 
uncomplicated Oroya fever. The recent study of Ribeyro (1932) indicates, 
indeed, that the prognosis is favorable in simple uncomplicated Oroya fever 
and that the only complication which makes death alihost certain is due to 
paratyphoid B bacillus. The fatal cases run their course in a few weeks. 



124 


TREATMENT IN GENERAL PRACTICE 


Verrnga Pernviana. — ^This type is characterized in the beginning by 
joint pains and a moderate fever of short dmation, after which the eruption 
appears. This eruption is at first miliary and is usually confined to the 
arms and legs, but it may occur elsewhere on the body and even on the 
mucous meiybranes. In most cases the rash becomes papular and sub- 
cutaneous nodules appear. Some of these nodules, attaching to the skin 
and ulcerating, are called “verrugas” and have given the disease its name. 
The mortality is also high in this type, but individuals who are not. harboring 
other malicious tropical diseases at the same time nearly always recover. 
Only the ulcerated lesions leave any scars. 

THERAPY 

Despite the havoc which “Oroya peruviana” has wrought and the interest 
it has aroused in the modern scientific mind, no effective treatment has been 
devised. In view of Ribeyro’s recent report (see above), the imperative 
necessity for protective vaccination against typhoid-paratyphoid organisms 
of all persons who are obliged to visit Oroya-infested regions, is quite evident. 


PAPPATACI FEVER 
(Three-day Fever, Sandfly Fever) 

This disease, which is caused by a filtrable virus conveyed by the bite 
of the sandfly Phlebotomus papatassii, is common in the Mediterranean 
basin and is also encountered, though less frequently, in many other parts 
of the world. It is characterized by abrupt onset with a fairly high fever, 
severe joint and muscle pains, and a characteristic flush of the face and 
neck. The fever usually drops by crisis on the third day and the other 
symptoms abate, but the flush persists for ten to fifteen days in about half 
of the cases. Convalescence is oftentimes slow but all cases recover. 

THERAPY 

There is nothing to describe. 


PLAGUE 

I. And the Philistines took the ark of God, and brought it from Ebenezer unto 
Ashdod. 

e. But the hand of the Lord was heavy upon them of Ashdod, and he destroyed 
them, and smote them with emerods, even Ashdod and the coasts thereof. 

7. And when the men of Ashdod saw that it was so, they said. The ark of the God 
of Israel shall not abide with us: for his hand is sore upon us, and upon Dagon our god. 

8. They sent therefore and gathered all the lords of the Philistines unto them, and 
said, What shall we do with the ark of the God of Israri? And they answered, Let the 
ark of the God of Israel be carried about unto Gath. And they carried the ark of the 
God of Israel about thither. 

9. And it was so, that, after they had carried it about, the hand of the lord was against 
the city with a great destruction: and heamote the men of the city, both small and great, 
and they had emerods in their secret parts. 

10. Therefore they sent the ark of God to Ekron. And it came to pass, as the ark 
of God came to Ekron, that the Ekronites cried out, saying, They have brought about 
the ark of the God of Israel to us, to day us and our people. 

II. So they sent and gathered together all the lords of the Philistines, and said, 
Send away the ark of the God of Israel, and let it go again to his own place, that it day 
us not, and our people: for there was a deadly destruction throughout all the city; the 
faMid of God was heavy thei^. 
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2. And the Philistines called for the priests and the diviners, sa 3 iuK, What shall we 
do to the ark of the Lord? Tell us wherewith we shall send it to his place. 

3. And they said, If ye send away the ark of the God of Israel, send it not emptv; 
but in any wise return him a trespass offering: then ye shall be healed, and it shall be 
known to you why his hand is not removed from you. 

4. Then said they, What shall be the trespass offering which we shall return to him? 
They answered. Five ^Iden emerods, and five golden mice, according to the number of 
the lords of the Philistines: for one plague was on you all, and on your lords. 

5. Wherefore ye shall make images of your emerods, and images of your mice that 
n^ the land; and ye shall mve glory unto the God of Israel: peradventure he will lighten 
his hand fix)m off you, and from off your gods, and from off your land. I Samuel, v-vi. 

Plague has ever been the arch-enemy of man. Indeed, so ^eat have 
been the ravages of this disease in the past and so threatening is its present 
menace, that I own to a certain quiver of fear as I sit to the task of describ- 
ing the thing. Accounts of epidemics believed to have been plague occur 
in some of the earliest preserved writings. It is customary to recognize 
four pandemics in historical times: That of the Mediterranean basin in the 
second century a. d., that of the same region in the sixth century; that of the 
fourteenth century, and the one of the present time. The one which began 
in the fourteenth century lasted for several hundred years and is estimated 
to have killed twenty-five million persons. This disease has certainly wiped 
out whole peoples in its time, and I quite agree with certain gentlemen of 
the Ohio Archeological and Historical Association that the disappearance 
of the race of American mound builders could be accounted for in this way. 
This people vanished very quickly and might have been plague stricken in 
such great numbers, and in so short a time, that burial was impossible. In 
the London visitation of 1665 (“black death’O, the burial diflSculty was 
very great, some churchyards being so overcrowded as to raise their level 
several feet above that of the surrounding streets — as may still be seen — 
and becoming finally entirely inadequate, after which the bodies were thrown 
into great dug pits. The present pandemic began in 1894, probably on the 
border of Thibet and Yunnan, and has worked great havoc in Manchuria, 
China, Japan, India and Java. Smaller outbreaks have also occurred dur- 
ing this time in many other places. Endemic cases occur infrequently in 
practically all the ports of the world, though the North Atlantic United 
States have been singularly free. The two persistent foci in California and 
Louisiana constitute a present serious American menace. More than fifteen 
million deaths has been the toll in the present century. In the first three 
months oi 1924 there were 38,000 (estimated) plague deaths in British India, 
and during one week, April 12th to 19th, of that year, there were 12,393 deaths 
— in an epidemic which is stated to have been less severe than in 1902, 1904, 
1905, 1907, and 1915! The latest available League of Nations reports show 
a marked decline in Egypt, East Africa, Senegal and India, and complete 
disappearance of the disease from Algeria, Tunis, Tripolitania and Nigeria; 
but on the other hand fresh territory has been invaded in Southwest Africa 
and Angola and the cases have increased in Madagascar. The disease is 
on the decline in Ecuador and Peru, but fresh small foci have appeared in 
Bolivia and Argentina. In the Netherlands East Indies plague has spread 
to the mountainous area in the west but declined in the center and east; in 
Iraq it has been localized in Bagdad. At the moment of writing (early 
November, 1933) both the pulmonary and bubonic forms of the malady are 
raging in Manchuria and due to the political-military situation there con- 
stitute a serious world menace. 

P}ague is caused by Bacillus pestis and is primarily an enzootic of rats, 
ground squirrels, marmots, and perhaps other rodents. What causes it to 
become epizootic at times in these animals is unknown, but it is definitely 
established that the great epidemics in man follow immediately upon these 
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periods, the bite of the infected rat flea conveying the disease from rat to 
man. With Lethem, I think that the human flea (and the bedbug) have been 
ruled out as vectors on very little evidence. 

Bubonic Plague. — ^The attack is very sudden with chilliness, rise in 
temperature, pulse and respiration; pains in head and body; nausea and 
vomiting; a dusky appearance of the skin (“black death”) ; enlarged spleen; 
a staggering gait, mental sluggishness and extreme anxiety. The character- 
istic buboes of the groin, less frequently of the neck and axilla, usually 
appear the first day. There is always great toxic involvement of the in- 
ternal organs and, in most cases, septicemic invasion as well. The glan^ 
slowly suppurate and slough, but death occurs in many cases before this 
takes place. The average duration of a case is perhaps three to five days, 
but in the more virulent epidemics death sometimes occurs almost without 
any prodromal symptoms. Deaths occurring a week or two after the onset 
of the disease are usually from sudden myocardial failure or by hemorrhage 
from a large vessel involved in the sloughing of a bubo. 

Pneumonic Plague. — ^With the advent of sepsis in bubonic plague, focal 
lesions occur in all organs, including the lungs. These lung lesions quickly 
become necrotic, and the unfortunate victim sprays the room with virulent 
bacilli each time he coughs. Attendants then acquire the disease by droplet 
infection, the type of the attack being pulmonary in them from the very 
beginning. In some epidemics the pneumonic form is singularly late in 
appearing, while in others it predominates almost from the beginning. 

The mortality in bubonic plague is about 75 per cent, in the pneumonic 
form it is very little under 100 per cent. 

THERAPY 

Antiplagne Serum. — ^The use of this serum offers us our best means at 
present of combating this dread disease. It is prepared by immunizing 
horses with cultures of dead and living bacilli by several methods, all of 
which are difiicult. In the days soon after Yersin’s introduction of the serum, 
in 1896, it was employed in small doses subcutaneously. Nowadays it is 
realized that large doses must be used, preferably intravenously, if good 
results are to be obtained. 

Dosage and Administration . — ^The following plan of serum treatment is 
Kolmcr’s slight modification of Choksy’s method: (1) The intravenous in- 
jection of 80 to 100 cc. of scrum as soon as the diagnosis is made. For 
children under twelve years the dose may be 50 cc. If an intravenous injec- 
tion cannot be given a child, the serum may be injected intramuscularly 
or intraperitoneally. (2) Repeat the injection six hours later if the tem- 
perature has not fallen. If this has occurred the second injection may be 
given twelve to eighteen hours later. (3) The amount of serum to be in- 
jected subsequently will depend upon the rise of the temperature the previous 
evening, and the general condition of the patient. If the temperature be 
the same as on the first evening the same amount may be injected; if it 
be lower, 30 cc. or less should be injected. (4) .The quantity of serum in- 
jected should be lessened gradually until the temperature falls to normal 
in the morning. (5) A sudden fall of the temperature between the second 
and the seventh day should not indicate a suspension of the treatment. (6) 
The injections are given every twelve hours if secondary buboes present 
themselves, or if the temperature rises rapidly one or two degrees. (7) If 
the evening temperature be lower than that of the morning, the dose is re- 
duced on the following day. (8) From six to eight injections are generally 
sufficient to complete the treatment. (9) The total quantity of serum re- 
quited varies betwe^ 150 and 300 cc., according to the gravity of the symp- 
toms and the condition of the serum. 
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Administration to Children. — ^Fontes, quoted by Kolmcr, has given the 
serum intraperitoneally to children and has published the following table of 
results (Table 9) : 


Table 9. — Use of Antiplagtje Sebum in Childben 


Method. 

Cases treated. 

Died. 

Death rate, 
per cent. 

Subcutaneous 

21 

8 

38 0 

Intraperitoneal 

11 

2 

18.0 

Intravenous 

69 

5 

7.2 


Value of the Treatment . — It is difficult to truly evaluate the serum treat- 
ment for the reason that so many factors have to be taken into account. 
It has its enthusiastic advocates and its detractors. For instance, Johns, of 
Louisiana, states that when given soon after the onset of symptoms it is “in 
every way comparable to the results attained by the use of antidiphthcritic 
sera”; while Wu, according to Nicoll, looks upon the serum as of very 
doubtful value. I fancy that Dr. Johns would find very few persons willing 
to follow him quite so far, while Dr. Wu’s pessimism may arise from the 
fact that his extensive experience in Manchuria is usually with the notoriously 
resistant pneumonic type of the disease. The average experience with the 
serum probably lies between these two extremes. Burnett, quoted by Kolmer, 
reported in Queensland a mortality of 29.7 per cent among serum-treated 
cases as against a mortality of 73.9 per cent treated without serum. The 
same author quotes Penna, in the Argentine, who reports that among 664 
cases treated with Yersin^s serum during the period 1905 to 1912, the mortality 
ranged from 23 per cent in 1906 to 7.3 per cent in 1912, with an average 
mortality of 12.5. From 1914 to the middle of 1919 Kraus^ serum was 
used with an average mortality of 7.8 per cent. Lloyd analyzes the results in 
1491 cases of the bubonic type treated under his supervision in Guayaquil, 
Ecuador, in 1908 and 1909, as follows: (1) Mortality among the untreated, 
about 60 per cent, (2) mortality among the treated, about 33 per cent, (3) 
mortality among those treated within twenty-four to thirty-six hours of the 
onset, 18 to 20 per cent. The preliminary trial of the new Haffkine In- 
stitute serum, developed by Naidu and Mackie (1931), which is made from 
cattle instead of horses indicates that it may be much more potent than 
serum of the Yersin type. 

It would seem that the following factors are of considerable importance 
in limiting the effectiveness of the serum treatment: 

Time of Administration . — ^The importance of early treatment was shown 
by Choksy in Bombay ; I quote his table as published by Kolmer (Table 10) : 

Table 10. — Value of Antiplague Serum According to Time of Its Use 


Day of the disease. 

Number of 
cases. 

1 

Died. 

Recovered. 

Mortality, 
per cent. 

First 

323 

98 

225 

30.3 

Second — 

311 

164 

147 

52.7 

Third 

248 

155 

93 

62.5 

Fourth 

106 

60 

46 

56.6 

Fifth 

52 

32 

20 

61.5 

Sixth 

14 

8 

6 

57.1 

Sevrath 

4 

4 

0 

100.0 
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Age oj the Serum . — am not aware of the performance of any experiments 
designed to determine the age-potency of the serum, but numerous men 
experienced in its use feel that it deteriorates rather rapidly, especially if it 
' has been exposed to extremes of temperature. Lloyd writes as follows of his 
experience in Guayaquil: 

“On one occasion I received a consignment of scrum that had been 
kept for about six months on the Isthmus, under what conditions I do not 
know. I questioned the advisability of using this serum when it arrived, 
but as serum was scarce and somewhat hard to obtain at the time in quantities 
required, I decided to use it. After losing several patients, who I thought 
should have recovered, I discontinued its use and returned the quantity 
remaining to the Isthmus, saying that it was of no value.” 

Specificity oj the Serum . — ^It is now becoming apparent that the particular 
strain of Bacillus pestia responsible for the various outbreaks of the disease 
varies somewhat with locality. In certain epidemics the “stock” serum has 
been of little value, whereas serum made on the spot by immunizing with 
organisms taken from the then present buboes was very efficacious. I 
believe that we will make a closer approach to victory over the disease 
when this fact is more generally taken into account, though of course the 
delay incident upon ma^ng the serum is of serious moment; when made, 
however, it combines the two desirable qualities of high specificity and 
absolute freshness. 

Bacteriophage. — ^D’Herelle asserts that bacteriophage therapy should 
constitute the specific treatment for plague. From 1 to 2 cc. of a very 
virulent bacteriophage culture should be injected as soon as possible. Since 
the treatment is harmless, it can be given as soon as the diagnosis becomes 
clinically probable, without waiting for bacteriological verification, A single 
injection is indicated if the temperature falls steadily; otherwise, a second, 
or even a third, injection may be given. A dose of 1 cc. is injected in one 
bubo; or two injections, each of 0.5 cc. in two buboes. In the absence of 
buboes, in septic and pneumonic cases, he believes that intravenous injections 
should be tried; local or general reactions do not need to be feared. 

Preparation of the Bacteriophage . — ^To 1 cc. of a culture of Bacillus pestis 
(cultivated in bouillon for twenty-four hours) is added 3 cc. of fresh bouillon 
inoculated with 0.02 cc. of a previously prepared bacteriophage culture of 
high virulence for the plague bacillus. After being heated in an autoclave for 
twenty hours at a temperature of 37 C., bacteriophagia being tlien complete, 
the clear fluid is filtered and is ready for use. 

D’Herelle, in Egypt, and Couvy, in Senegal, have each used this treatment 
successfully in a small number of cases, but when subjected to a careful trial 
in India it proved ineffective. 

The Use of Drugs.— Obviously, to review here all the drugs which have 
been employed in the treatment of plague vrould be neither possible nor 
profitable, for their number is legion and their effectiveness almost nil. Oc- 
casionally results are claimed from some particular drug — ^iodine, a dye, 
Bayer-205, or what not — but it should be borne in mind that the entity known 
as Pestia minor recovers without any treatment at all, though the organism 
can be recovered from the glands. 

PROPHYLAXIS 

To write that all rats should be exterminated about the wharves of 
seaport towns and cities is, of couise, banal, since any second-year medical 
student will gladly, may pompously and quite gratuitously indeed, supply 
one with that information; but what of our inland cities? In the rear 
m^ises of a grocer’s shop which my laboratory windows overlook in a 
Huge middle-west city, two rats are this moment grubbing about in the 
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murky light of approaching night. I cannot but recall in contrast the fact 
that in the harbor of Colon one is forbidden to throw the least article over- 
board (even an empty match-box, as well 1 know!), lest the carcass of a 
rat be thus secretly disposed of. Do we sit on the lid of a cauldron? The 
brown rat which in northern Europe and miich of North America has dis- 
placed the black fellow has lessened the menace, I know ; and we are certainly 
“building them out” — but what of the low unhygienic shacks which arc 
tolerated, of all places, about the railway terminals in most American cities? 

Across the market-place ’ncath dawn-hush'd skies 
Slinking, one of the miUion-horded pest 
Of rats would seek it's vermin festered nest, 

But falters — ^then in sudden frenzy tries 
To mount the reeking curb that shadowed lies 
Athwart it's stricken path — ^and fails, it's best 
By much too death-blown now to meet the test 
Of scourge indifferent to puny cries. 

What ancient ghostly veil is this withdrawn? 

These unseen lips that pest'lent curses pour 
From belly belching of a rot long gone — 

Is Black Death then upon us, blight of yore? 

What loathsome Presence shudders through this dawn? 

Awake, O Town! — of men who will wake no more. 

On with the campaign of rat extermination, both coastal and inland — and 
especially more power to the search for a specific remedy in the disease! 

The Protective Hood. — ^All physicians and others should be carefully 
hooded when attending a case of plague, whether of the bubonic or pneu- 
monic type. For a description of the special costume worn by Chun and 
liis associates during the terrible pneumonic outbreak in Harbin, China, 
in 1921, the reader is referred to the Journal of the American Medical 
Association, November 8, 1924. 

Prophylactic Vaccine. — ^The Haifkine vaccine, introduced in 1897, is 
composed essentially of the intact bacilli and autolytic products of a heat 
killed culture of Bacillus pestis in neutral bouillon. The ordinary sub- 
cutaneous dose of this vaccine for adult males is 3 to 3.5 cc., for females 
2 to 2.5 cc. A second injection is given after eight to ten days. The local 
and constitutional effects are more severe than those following typhoid 
vaccination. 

The duration of immunity is only a few weeks, so that in times of epi- 
demic the inoculations should be repeated several times a year. This 
necessity for repetition, plus the fact that protection is not conferred until 
several days after inoculation, has often produced strenuous opposition to 
its use among ignorant native populations. The Indian Plague Com- 
mission reported a few years ago as follows (Kolmer) : (1) Inoculation 

sensibly diminishes the incidence of attacks of plague. It is, however, not an 
absolute protection against the disease. (2) The death rate is markedly 
diminished by its means, not only the incidence of the disease, but also the 
fatality, being reduced. (3) The protection is not conferred on those in- 
oculated for the first few days after the injection. (4) The duration of the 
immunity is uncertain, but it seems to last for a number of weeks, if not for 
months. 

Co). Taylor, director of the Haffkine Institute in Bombay, has con- 
cluded, in 1933, from all the available statistical evidence that prophylactic 
inoculation with Haffkine’s vaccine gives a fourfold protection against at- 
tacks and an eightfold protection against death. He also believes that none 
of the numerous modifications of this vaccine have shown themselves to be 
in any wise superior to the original preparation. 

0 
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PNEUMOinA 

Lobar Pnenmonia. — ^Lobar pneumonia is one of the most widespread 
and dangerous of all the infectious diseases of the temperate zones. Its 
occurrence in the tropics in relatively rare. The disease is caused in about 
90 per cent of cases by Diplococcm pneumoniae, of which 32 types are now 
recognized. During ordinary times (i. e., nonpandemic times) about one 
third of all cases are caused by Type I, the other cases being scattered 
principally but rather irregularly between Types II, III, and IV. The old 
belief has been that pneumonia is auto-infectious; that is, that when re- 
sistance becomes lowered the organisms always harbored in the mouth are 
able to establish themselves on a pathogenic basis in the lungs. Recent 
studies, however, have shown that the type of organism present in the mouth 
of most individuals is not the one responsible for most cases of the disease ; 
present knowledge therefore inclines toward the position that the disease is 
contracted by actual droplet infection from an active case or from a recovered 
case still harboring the causative organism, or from an individual who has 
become a temporary carrier following such contact, and that the number of 
chronic carriers is small. The point is not definitely decided. Recent catar- 
rhal fever, exposure to wet and cold, and excessive fatigue are frequent 
precursors of tlie disease; the incidence is decidedly higher among blacks than 
whites. The average mortality range is as follows: Private practice, 16^ ( !) 
to 25 per cent; good general hospitals, 25 to 35 per cent; public institutions 
treating the lowest classes, including many alcoholics, 50 to 60 per cent. 

Lobar pneumonia is characterized by the suddenness of its onset, typi- 
cally by a chill, stabbing pain in the side, high rise of temperature and pulse 
rate, rapid respiration often with dyspnea, cough and rusty sputum, and 
involvement of the nervous system, ranging from mere anxiety to active 
delirium. Herpes simplex, jaundice, and initial vomiting are frequently 
seen. There are typical physical “findings” in the chest, whose description 
has no place here. Cyanosis, varying in degree with the respiratory and 
circulatory involvement, always makes its appearance later. In the average 
case the symptoms last for from five to ten days with very little remission, 
and then the attack terminates by a gradual lessening in severity of all 
symptoms, or, in perhaps not more than 20 per cent of cases, by a “crisis” 
in which the defervescence occurs within twenty-four hours. 

Bronchopnetimonia. — ^Bronchopneumonia is a diffuse lobular infiamma- 
tion of the lungs in which several organisms can be identified as the causative 
factor. There are three types: (1) The primary bronchopneumonia oc- 
curring in children under four years of age. This type is not directly 
associated with any other disease, is usually mild, and is nearly always 
caused by Pneumococcus; the symptoms are much like those of lobar pneu- 
monia except for the difference in the distribution of the pulmonary lesions. 
(2) Secondary bronchopneumonia is caused by Staphylococcus, Streptococ- 
cus, Pfeiffer’s bacillus, and only rarely Pneumococcus. It is the most 
dreaded complication of the infectious diseases in children and of the in- 
fectious and chronic debilitating diseases of middle and old age. The 
symptomatology of bronchopneumonia is too diverse and complicated to 
warr^t description here; suffice it to say that the occurrence of this complica- 
tion is usually marked by a change in the severity, and finally the type, of 
the symptoms which the patient is manifesting, until ultimately the picture 
of bronchopneumonia, with its diffuse chest involvement, cyanosis, respira- 
tory and circulatory embarrassment, and general toxemia, completely 
supersede or overshadow the symptoms of the original condition. (3) 
Primary epidemic brcmchopneumonia. This type is caused by Streptococcus 
hemoVyticus, and is seen when this organism at intervals acquires an un- 
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wonted virulence. The mortality is very great in thpse rases, as witness 
the epidemic during the late World War. Most of the postinfluenzal pneu- 
monias of that dark period were caused by Streptococcus hemolyticus, with 
or without the accompaniment of other organisms whose virulence had been 
temporarily raised to a high pitch. 

THERAPY 

The treatment of lobar and bronchopneumonia can be described together 
with such exceptions as will be noted later. I shall employ the three heads: 
general measures, symptomatic treatment, and specific treatment. 

General Measures. — The patient should be at rest in a well-ventilated 
room, but I do not see the sanity of forcing upon him and his nurse the 
extreme exposure advocated by some. Many physicians of long experience 
insist that, whether exposed or not, the arms, shoulders and chest should be 
continuously swathed in a flannel jacket, which can be easily made extem- 
poraneously. The diet should be sufficient to sustain the patient in the fight 
he is making, but one should be ever on guard against the digestive dis- 
turbances which are so frequent in this disease. External hydrotherapy 
should not be employed, save for the daily, quietly given, tepid sponge 
bath ; the cold pack is a valuable circulatory stimulant, but it disturbs the 
patient far more than is advisable in this disease. 

SYMPTOMATIC TREATMENT 

Cough. — ^Though this is a beneficent measure, designed to rid the bronchi 
of foreign material which is choking them, it is sometimes excessive. When- 
ever cough is in the least degree exhausting the patient, attempt should be 
made to control it by such measures as have been described in the discussion 
of Catarrhal Fever (see p. 26). 

Pain. — The pain in the side is often satisfactorily controlled by a 
judicious employment of adhesive plaster. If very severe and causing con- 
siderable restlessness, the opiates must be used for its relief. I believe that 
all the former objections to the use of opiates in this disease have been 
swept away; it is well to bear in mind, however, that some individuals are 
made quite ill, even to the point of vomiting several times, a few hours after 
taking morphine; codeine does not share m.any of the objectionable attributes 
of morphine and often suffices to control the pain here. Diathermy is said to 
be analgesic (see p. 134). 

Restlessness. — Restlessness and sleeplessness must be overcome since 
peace of mind and body are of the utmost importance to the patient. If 
opiates are not being employed for the control of cough or pain, they will 
often be required to secure bodily quiet. It is well, however, first to try a 
milder sedative, such as veronal (barbital) , 5 to 10 grains (0.3 to 0.6 Gm.) ; 
or amytal, 1% to 5 grains (0.1 to 0.3 Gm.). The value of glucose in con- 
trolling restlessness is described a few pages further on. 

Tympanites. — Distention of the abdomen with gas is a symptom which 
is frequent, distressing and serious, for it oftentimes adds to the respiratory 
embarrassment. It is best treated by prevention; that is to say, by cleaning 
out the lower intestinal tract by a 1 per cent sodium bicarbonate enema as 
soon as the case comes under observation. This enema should be repeated 
at least every twenty-four hours, a rectal tube being used during the interim. 
When the distention persists despite these enemas, turpentine stupes may be 
employed as in the following method which I have seen Curran Pope 
demonstrate. 

First place a blanket under the patient in such manner that it can be 
drawn across the abdomen in “double-breasted” fashion. Anoint the ab- 
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domen with vaselin. Then spread a Turkish towel over a small pan and place 
in the center of it another Turkish towel folded to the size of the abdomen. 
Now pour over this second towel boiling water, to which has been added 1 
teaspoonful of turpentine to the quart, take up the two ends of the firet 
towel, and quickly wring the stupe nearly dry by twisting these ends in 
opposite directions. Then remove this stupe, which is so hot that you can 
only hold it by rapidly shifting hands, from the wringing towel and place 
it upon the abdomen — and lift and replace, lift and replace, until the patient 
can bear the heat; then draw a layer of the blanket tightly across the 
abdomen from each side — and you have done it! The stupes must be 
applied every five minutes until relief is obtained. 

The following carminative enemas are of value: (1) % to 1 drachm 
(2 to 4 cc.) of turpentine, emulsified by beating with the white of an 
egg, and added to a quart of water. (2) One to 3 drachms (4 to 12 cc.) of 
the emulsion of asafetida added to a quart of water; this latter preparation 
is esthetically very objectionable. 

In very obstinate cases it may be necessary to give surgical pituitrin in 
intramuscular injections of % to 1 cc. — in addition to stupes and enemas. 
Every effort must be made to keep the abdomen fiat, for persistent tym- 
panites adds greatly to the respiratory and circulatory difficulty. In a 
considerable number of cases we have to deal with dilatation of the stomach 
also. It is my opinion that whenever we shall have placed at our disposal 
a quick means of relieving this symptom the mortality in pneumonia will 
at once be considerably reduced. Of course the stomach tube is indicated, but 
the very nature of things usually makes its passage out of the question. 

03 ra]iOBis. — ^The fact is now definitely established that anoxemia, i. e., 
deficiency of oxygen in the arterial blood, occurs in some degree in practically 
all cases of pneumonia. Except in anemic individuals, who may be anoxemic 
without showing blueness of the skin, this unsaturation of the blood with 
oxygen is manifested clinically as “cyanosis.” The pertinent inquiry, 
“What harm is there in a lessened amount of oxygen in the arterial blood?” 
is easily, answered. I quote Barach: “In summary, it might be said that 
the disturbance of the. gastro-intestinal system is manifested by nausea, 
vomiting and diarrhea; the respiratory system by increased rate and depth 
of respiration or by periodic respiration, and later by rapid, shallow respira- 
tion; the circulatory system by a constant and progressive increase in pulse 
rate, and in the end by a fall in diastolic pressure and cardiac failure; the 
central nervous system by headache, visual disturbances, irrational states 
and delirium, and finally, coma and death.” That is to say, any of these 
symptoms, when occurring in . pneumonia, may be due wholly or in part to 
anoxemia. Now let us examine the three most plausible causes of anoxemia, 
as manifested by cyanosis, in pneumonia. 

1. Toxemia. — ^ViTiat direct part the general toxemia characteristic of the 
disease, with its alteration of metabolism and poisoning of the medullary 
centers, plays in regard to the lessened amount of oxygen in the blood we can 
only surmise and attempt to treat by such specific measures as will be de- 
scribed at a later time. 

■ 2. Alterations in the Blood. — ^It has been possible to demonstrate a 
lessened oxygen-combining power of the blood in only a very few cases of 
pneimionia, and in these cases only by inference can the presence of methemo- 
, globin be stated as the cause. We are certainly not warranted at the 
present time in directing our therapy toward the overcoming of methemo- 
globinemia. 

3. Alterations in the Resfiratort System (Oxygen Administration) . 
— ^Rapid and shallow breathing is the rule in pneumonia. Haldane, Meakins 
and Priestley have shown that shallow breathing tends to produce anoxemia. 
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and, on the other hand, that anoxemia tends to cause rapid, shallow breathing. 
1 believe that it is permissible to bold that the local changes in the lungs are 
to some extent guilty of perpetuating this vicious circle. If this is so, the 
fault must lie in one of two things: (a) the amount of consolidation prevents 
the free access to the blood of sufficient oxygen to maintain its normal con- 
tent of that element; or (6) there is an alteration in the permeability of the 
alveolar walls which renders them relatively impervious to the oxygen which 
reaches them in the inspired air. If the former, one is perhaps justified 
in saying, “Well, there you arel” — but if the latter, this nonchalance is 
entirely inexcusable until it has been finally proved that oxygen of a higher 
concentration than that of the atmosphere cannot be forced into the blood. 
At the present time we have the following facts fairly well established by the 
careful observations of a number of workers, chief among whom are Haldane 
in England and Barach in the United States. 

1. The old method of discharging the oxygen through a funnel held 
before the patient’s nose and mouth is practically useless. 

2. The method in which the oxygen is discharged through a nasal catheter 
(conceived at the front during the World War by Prof. Adrian Stokes, who 
died in 1927, at the early age of forty-one, from yellow fever while in- 
vestigating the disease at Lagos) is of limited value provided the catheter 
has several openings and is introduced well back into the posterior nares; 
provided also that the patient does not breathe through the mouth at the 
same time; and provided also that the oxygen is delivered at the vigorous 
rate of 2 liters per minute, which is about all that the average patient will 
tolerate without being made extremely uncomfortable. (N.B. The necessity 
for this rapid delivery adds two serious objections to the employment of 
the method ; first, the low-pressure tanks in universal use will require almost 
constant regulation to make it possible; and second, the cost is excessive 
since from four to ten tanks, depending upon their size, will be used per day 
by one patient.) 

3. Barach has shown that the optimum concentration of oxygen is 40 
to 60 per cent, and he and others have described a rebreathing apparatus 
and a tent that make steady delivery of this concentration possible. In 
view of the many variables which must be taken into account in evaluating 
such therapy as this, precise statistical proof of its benefit is still lacking, 
but I think that both theory and general experience continue to favor its ex- 
tended trial. Many observers believe that oxygen administration should 
begin before there is actually any cyanosis. This much can be looked upon 
as established: that the prognosis is extremely grave in a case which does 
not respond to oxygen therapy by a marked slowing of the pulse rate and 
decided reduction in the degree of the cyanosis; the dyspnea itself is not 
always relieved. The following are well-known tents: Barach-Davidson ; 
Cecii-Plummer; Oxygenaire; Barach-Roth; Henderson-Haggard; McKesson. 
The chief difficulty in operating tents is to maintain the temperature and 
humidity inside adequate on hot summer days. Rosenbluth and Block 
(1932) claim that with ordinary nursing care the oxygen content of a tent 
cannot be maintained at a desirable level with the flow of oxygen lew than 
8 liters per minute. With a rate of 8 to 10 liters the carbon dioxide will not 
rise above 1.5 per cent; since this gives rise to no subjective symptoms, the 
use of soda lime may be dispensed with, probably at a saving despite the 
increased use of oxygen. Henderson (1931) believes that the most effective 
way of inflating or clearing an occluded lobe or lung is the increased depth of 
breathing induced by inhalation of carbon dioxide; he therefore maintains 
4.5 to 5 per cent of this gas in his tent. The carbonic acid may also promote 
the solution of pneumonic exudate as well as having some bactericidal power 
upon the pneumococcus. 
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Diathermy. — ^Those who use diathermy in pneumonia commonly record 
the disappearance of cyanosis, but Singer and Christie, finding no significant 
changes in oxygen content or capacity of the blood, concluded that the 
nliAng ft in the patient's color had perhaps best be explained on the basis of 
an accelerated rate of blood Sow through the peripheral capillaries. Coulter 
(1932) says that it has not been proved that the duration of the disease has 
been affected by ^e use of diathermy, but that symptomatically the results 
are good. The one fairly constant response seems to be the relief of pain in 
some degree. 

Oircnlatory Disturbances. — ^In many cases of pneumonia of moderate 
severity from which the patient recovers after seven to ten days of fever, 
the pulse is throughout no more rapid than is consonant with the elevation 
of temperature. Also, it not infrequently occurs in fatal cases that the failure 
seems to be entirely respiratory, the pulse rate and force remaining quite 
good almost to the end. Again, we have to date no blood pressure studies 
which can be accepted as proof positive that early primary circulatory 
failure is t 3 rpical of this disease. However, these facts which I’ have just 
stated are but the half ; now let us examine the reverse of the coin. What are 
the evidences that some degree of circulatory failure and especially damage 
to the heart muscle itself, is to be very much feared in all cases of 
pneumonia? 

First, the frequent occurrence of pulse irregularities. I wonder if it is a 
matter of common knowledge just how often the pulse shows irregularities 
at some time during the course of the disease. In Cole’s series of 489 cases 
at the Hospital of the Rockefeller Institute, this phenomenon was remarked 
in over 10 per cent of the cases, and in Chatard’s 658 cases at the Johns 
Hopkins Hospital, in almost 15 per cent. Cole states that complete irregu- 
larity, with fibrillation or flutter of the auricles, undoubtedly occurs in 
from 3 to 5 per cent of all cases. 

Second, dilatation of the right heart. I know that at present students 
of the disease are inclined to believe that the right heart is not so much 
overworked as it was formerly thought to be, for it may be that very little 
effort is made to maintain the circulation in the affected areas in the lungs. 
However, until this fact is proved, I believe that we are well advised to look 
upon the heart as pumping harder than is its wont because of these con- 
solidated areas in the capillary bed. 

Third, the poisoning of the heart muscle by the toxin. The work of 
Newburgh, Means and Porter, some years ago, was generally hailed as 
showing that the heart is not “poisoned” in pneumonia; but this was a 
hasty judgment, as will be realized if the work performed by Newburgh 
and Porter at the same time is also examined. The sum of what was added 
to our knowledge by these studies, and a valuable accretion it is, was just 
&is: that in dogs, at least, the pneumonic heart muscle contracts well 
when fed with pneumonic blood, but the contractions of the normal heart 
muscle are very much • impaired if suddenly fed with pneumonic blood. 
Now, by analogy, we may assume that the human heart is able to adjust 
itself to the relatively gradual increase in toxins in the blood, but that it 
will fail if, and whenever, these additions of toxin are rapidly made. As 
to clinical support for this contention? I think the evidence is quite rm- 
mistakable, for the gravity of a pven patient’s condition depends upon the 
rapidity and extent of the successive involvement of the several lobes of the 
lungs and not upon the total involvement when the diagnosis is first made. 
In other words, each time a new focus for the dissranination of toxin is 
established, there follows an increase in the symptomatic si^s of the disease, 
including an augmentation of the evidences of cardiac weakening. 

Very well. Grapting, then, that we have in some cases of pneumonia. 
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and potentially in all cases, pulse irregularities, dilatation of the right heart, 
and poisoning of the heart muscle by the toxins, what shall we do about it? 
Let us see; (a) Pulse irregularities? Time, at least, has hallowed the use of 
digitalis in such instances. (6) Dilatation of the heart? A dilated heart is- 
one that is doing much more work than the normal heart with much less 
nourishment, for the reason that the coronary vessels are stretched and thus 
made narrower, which means a lessened blood supply to the organ. Surely 
digitalis will afford these coronaries a longer time in which to fill, (c) A 
poisoned' heart muscle? If we have any drug in our armamentarium 
which will help this heart to function more efficiently with a lessened number 
of contractions, shall we not use it? And so digitalis again! 

And so much for theorizing, which — I confess it reluctantly in this 
instance— is beginning to be mightily assailed by actual bedside observation. 
Just the needed sort of steadfast study of this subject over a period of years 
has been undertaken by the committee for the study of digitalis in pneumonia, 
at Bellevue Hospital. Their preliminary findings (published by Niles and 
Wyckoff; Wyckoff, DuBois and Woodruff) are: (a) One cannot safely 
give digitalis to pneumonia patients until the appearance of slight evidences 
of the toxic effects of the drug, as in heart failure (see p. 530), but must 
rather arbitrarily limit the total dosage to an amount considerably less than 
would be used routinely in heart cases per sc: (b) the mortality in 338 
digitalis-treated cases was 41.4 per cent, in 404 control cases, 33.7 per cent. 
These most valuable studies are being continued. 

Strychnine and Metoazol. — ^Warfield, of Milwaukee, among others, 
is stoutly championing the position that the circulatory disturbance in 
pneumonia is due primarily to peripheral vascular dilatation rather than 
to failure of the heart itself ; in his view there is withdrawal of much blood 
into the ^^depots^^ of the spleen, liver, splanchnic area and the subpapillary 
capillary skin plexus. Of course, instead of giving digitalis he would make 
every effort to force the blood out of these depots in order to increase the 
venous return to the right ventricle. Unfortunately, there is no known drug 
which will reliably accomplish this; however, in his own practice he has used 
hypodermic injections of strychnine sulphate, Y^o to Yio grain (0.003 to 
0.006 Gm.) every one to three hours, with good effect. Parenthetically, I 
would remark that strychnine is one of those remedial agents which my friend 
Bernard Fantus likes to call ‘‘doctors' drugs”; i. e,, one of those drugs to which 
experienced physicians cling despite all “proof” of its nonefficacy emanating 
from the laboratories of pharmacology. 

Caffeine and camphor are unreliable but it seems that mctrazol (Car- 
diazol), a synthetic drug which is like camphor in its action, may make a 
place for itself. It is given intramuscularly or intravenously in a dose of lYi 
grains (0.1 Gm.) every one to three hours; orally, from 1% to 3 grains (0.1 
to 0.2 Gm.) , several times daily as required. 

Alcohol, — ^To the habitual hard drinker alcohol must be given in fairly 
large doses throughout the attack, else we add to the onslaught of the dis- 
ease the additional insult of withdrawing a substance to which the organism 
has made some sort of pathologic-physiologic adjustment. And there is 
another valuable use for the drug in pneumonia, namely, the induction of a 
state of mild euphoria. If, in the beginning of a case, the patient can be 
freed of apprehension and given ease of mind and body by small doses of 
alcohol, then the drug should be judiciously continued. Unfortunately, the 
pneumonia patient is very often quite resistant to the inebriating effects of 
alcohol, and this condition of very mild intoxication which is desirable can 
only be attained by the use of large doses of the drug; 1 believe these large 
doses to be contraindicated. , . , 

Alterations in the Blood.— It has been known and variously commepted 



136 


TttBATMBNT IN OBNBRAL PH ACT ICE 


upon for some time that the blood chemistry in pneumonia is characterized 
typically by a considerable decrease in chlorides and increase in nonprotein 
nitrogen and urea nitrogen; also that there is not an acidosis, as in other 
infectious diseases, but indeed oftentimes an actual alkalosis. Underhill 
and Ringer have also shown that in fulminating cases of influenzal pneumonia 
the blood becomes greatly concentrated. 

1. Chlorides. — Haden has supplemented the food chloride by 6 to 24 
Gm, salt daily; Sunderman, 15 to 30 Gm.; Wilder and Drake give 2 ounces 
of the following per pound body weight: 1 part physiologic saline, 2 parts 
orange juice, 3 parts 10 per cent glucose. 

2. Blood Concentration. — (a) Venesection. Underhill and Ringer 
studied a series of 43 cases of influenzal pneumonia from the standpoint of 
blood concentration, and were able to show a distinct relationship between the 
gravity of a given case and the extent of the abnormal concentration of the 
blood. Upon theoretical grounds they advocated the withdrawal of blood 
by venesection and the introduction of fluid into the body, but were unable 
to carry out the treatment in many cases. It may be surprising to some to 
learn that a definite and logical basis exists for the letting of blood in pneu- 
monia, a procedure which was at once the darling of our forefathers^ hearts 
and the object of their greatest therapeutic abuse. A number of independ- 
ent investigations, in pointing out the reactive leukocytosis, the coagulation 
changes, the hyperglycemia, and the mobilization of antibodies, indicate 
that it may be considered as a form of protein therapy. Also, Petersen and 
Levinson, in reviewing the work of Lord and Nye and others, by which it 
was shown that a ferment-antiferment balance exists in the pneumonic exu- 
date, have very well reasoned that following venesection there may occur 
an alteration in this balance by reason of the withdrawal of some of the 
antiferment when fluid is rushed from the tissues into the vascular bed. To 
understand the logic of this it must be borne in mind that the ferments which 
are looked upon as overcoming the organisms are believed to be shed by the 
dying leukocytes at the focus of the infection. 

(6) Glucose. Bloodletting will probably not become popular again, but 
I believe that we will find, it profitable to look upon the good result which 
often follows the intravenous introduction of glucose as springing from the 
same causes, namely, a nonspecific protein effect and especially a tidal wave 
of antiferment away from the infected site. I am aware that hyperglycemia 
does not follow the introduction of concentrated solutions of glucose into 
the circulation, but I look upon this as an indication that the volume of fluid 
that is quickly drawn from the tissues into the vascular bed is sufficient 
to keep the percentage concentration of the glucose per cubic centimeter of 
the blood at normal, though the total volume of the blood is for a short time 
increased. The alternative assumption to account for the failure of hyper- 
glycemia to make its appearance is that the glucose does not pause at all in 
the blood stream but instantly makes its way into the tissues, a position which 
makes necessary the corollary assumption that it saturates the tissues with 
the fluids which it draws after it from the blood. I find it very difiicult to 
account for the relief often afforded the patient by timely intravenous glucose 
medication if we are really flooding the tissues in this fashion. The subject 
is most interesting. Lusk believed that cell activity is stimulated to a certain 
extent by glucose. The most obvious advantage of glucose therapy is, of 
course, that it supplies in a short time a large quantity of food materia-l 
which does not have to undergo preliminary digestive processes, which must 
be a very pleasing thing to the overworked, undernourished heart muscle. 

The use of intravenous glucose solution in the treatment of pneumonia 
has become very popular since the experience with it in several of the army 
camps during the pandemic of influenzal pneumonia in 1918. Severe re 
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actions sometimes follow its use, but Titus and Dodds have shown that these 
are almost invariably due to faulty technic and can be avoided. (For 
methods and dosage, see p. 776.) The following description of the effect of a 
glucose injection is that of Litchfield, one of the pioneers in this field of 
therapy, and its truth has been many times attested by other writers: 

“The general appearance improves at once. The features are less pinched. 
The patient looks brighter and less ^toxic.^ The respiration becomes slower. 
The pulse becomes slower and fuller. The blood pressure rises. The pulse 
amplitude is markedly and persistently increased. . . . The tongue becomes 
moist. . The patient asks for water and food. The kidneys and bowels 
become active. If the patient was restless or delirious, he becomes quiet 
and often goes to sleep while the injection is being given.” The effect upon 
mortality has not been studied sufficiently to make a comprehensive presenta- 
tion possible at this time ; that many practitioners look upon it as a life-saving 
measure, however, can be easily understood if the picture drawn by Ijitchfield 
is a true one. In my own experience I have several times seen it accomplish 
a degree of improvement which was little short of marvelous. 

In cases of pulmonary edema occurring in the course of pneumonia, 
Bullowa (1932) administers 100 to 150 cc. of 60 per cent glucose solution in- 
travenously at intervals of several hours, attempting to force the lungs to give 
up their fluids in order to dilute this concentrated solution. The excessive loss 
of fluid into the urine he overcomes by giving insulin to help metabolize the 
glucose; a little less than 1 unit for each 2 Gm. of glucose, subcutaneously 
at the conclusion of the intravenous injection. 

(c) Fluids. A good rough rule for fluid administration to the adult is 
to have the amounts of fluid given by mouth and vein total 2^4 to 3 quarts 
(liters) in the twenty-four hours. 

SPECIFIC THERAPY 
(A) Treatment with Biologicals 

Type I Serum. — In 1917 Cole and his co-workers at the Rockefeller 
Institute introduced the use of specific scrum in the treatment of Type I 
pneumococcus pneumonia. The serum is prepared by the repeated injec- 
tion of horses, first with dead, then with living, cultures of pneumococci, 
Type I. In treating the disease the amount of this immune serum injected 
intravenously at the first dose is 90 to 100 cc., diluted with an equal quantity 
of physiologic saline, and this dose is repeated, ve^ slowly and at body tem- 
perature, at eight-hour intervals until the infection seems to be overcome. 
Cole states that the blood of the patient becomes sterile following the injec- 
tion of the serum, the progression of the local lesion in the lung is arrested, 
the subjective and objective symptoms of the disease are ameliorated, and the 
mortality is reduced. Unfortunately, the results obtained at the Hospital of 
the Rockefeller Institute have not been susceptible of general duplication 
throughout the country, and the use of the serum has fallen into disuse be- 
cause (a) its low titer makes necessary the giving of unreasonably large 
amounts ; (6) the technical diflBculties of its administration are a real obstacle ; 
and (c) very severe reactions, especially serum sickness, are of frequent 

occurrence. . „ 

Huntoon’s Antibody Solution.— This is a practically serum-free, aqueous 
solution of specific pneumococcus antibodies, designed to give the protection 
of the earlier serum of Cole without the danger of causing immediate or late 
horse-serum reactions. Unfortunately, the preparation has the ability to 
cause quite regularly a severe reaction of the foreign protein type, which 
sometimes causes the patient to become delirious and to which several deaths 
are directly ascribed; it is therefore no longer used. 



138 


TREATMENT IN GENERAL PRACTICE 


Felton's Antibody Solution, — This solution of pneumococcus antibodies 
is much more concentrated than that of Huntoon and is apparently making 
a place for itself by satisfying the very requirements in which the original 
serum of Cole has failed; namely, reduction of mortality in the controlled 
series of several independent investigators, relative freedom from serious 
reactions, and a simple technic of administration. The greatest objection 
to its use is its almost prohibitive price. 

Effect Upon Mortality in Type I Cases . — ^This can be best indicated by 
a table (Table 11) : 


Table 11. — Mortality op Type 1 Lobar Pneumonia Treated with Felton Anti- 
body Solution in Several Controlled Series 


Observers. 

ft 

Specifically treated. 

Controls. 

Number 

of 

cases. 

Deaths. 

Per 

cent. 

1 Number 
of 

Ca8(5S. 

Deaths. 

Per 

cent. 

Park, Bullowa and Rosenbliith 







. (1928) 

58 

13 

22.0 

54 

19 

35.0 

Cases of less than three days’ 







duration 

29 

6 

21.0 

28 

10 

36.0 

Finland (1930) 

80 

17 

21.3 

70 

22 

31.4 

Cases of less than three days’ 







duration 

42 

4 

9.5 

16 

6 

37.5 

Cecil and Plummer (1930) 

239 

48 

20.1 

234 

73 

31.2 

Cases of less than three days’ 







duration 

103 

12 

11.7 

97 

26 

26.8 

Sutliff and Finland (1931) 

28 

7 

25.0 

31 

10 

32.2 

Ileffron and Anderson (1933) . . 

188 

20 

10.6 

85 

22 

25.9 


It would seem that there can be little doubt about the marked reduction in 
mortality induced by the use of this Felton solution in Type I cases. The 
preparation is described in N.N.R., but the Type II solution is not yet 
accepted (1933) by the Council on Pharmacy and Chemistry, and hence does 
not as yet appear in N.N.R., because of the belief of most students of sero- 
therapy in pneumonia that only Type I can be successfully treated. How- 
ever, I place here a table (Table 12) compiled from the reports of several in- 
dependent investigators who have used the Type II solution. 


Table 12. — Mortality of Type II Lobar Pneumonia Treated with Felton Anti- 
body Solution in Several Controlled Series 



Specifically treated. 

’ 


Controls. 


Observers. 

Number 

of 

cases. 

Deaths. 


Number 

of 

cases. 

Deaths. 

Per 

cent. 

Park, Bullowa, and Kosenbldth 
^(1928) 

56 

13 

23.0 

61 

18 

30 0 

Fiidand (1930) 


11 

28.2 

32 

11 

34.4 

Baldwin (1931) 

35 

9 

25.7 

29 

15 

61.7 

Cecil and Plummer (1932) 

252 


40.5 

253 

116 

45.8 

Finland and Sutliff (1933) 

46 

“ 

20.0 

81 

32 

40.0 


It seems that even in this very deadly Type II pneumonia something is to 
be expected from the specific solution of Felton. It is noteworthy, however, 
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that in Cecil and Plummer's series, which is the sum of all cases so treated by 
them since 1924, the reduction in mortality is least. 

Clinical Course, — In the Type I series of Sutliff and Finland 
(see Table 11), the duration of the disease was shortened on the average from 
one to two days in patients treated on or before the fourth day; the blood 
culture became negative after treatment and no patients developed positive 
cultures during treatment; and extension of the infection to new portions of 
the lungs did not occur in treated patients, though occurring among the 
untreated.' 

Reactions, — ^If care is taken to rule out patients who manifest marked 
sensitivity to horse serum, the number and severity of immediate reactions of 
the circulatory, asthmatic or urticarial types is very small ; they are controlled 
by the inamediate subcutaneous administration of 1 cc. of 1 : 1000 epinephrine 
(adrenalin) solution. The^ thermal reaction (chill and rise of fever about 
one hour after the injection) occurs in a mild form in from 12 to 15 per cent 
of cases. Serum sickness has been reported by the various observers as oc- 
curring in about 30 per cent of cases ; this is to be compared with the incidence 
of 93 per cent in Mackenzie and Hanger's (1930) series of cases treated at the 
Bellevue with the Cole serum. 

Dosage, — “After a preliminary test for sensitiveness to horse serum [for 
such test and method of dcsensitization, sec p. 780] , 5 cc. of the concentrated 
serum is slowly injected intravenously. From one to two hours later, from 10 
to 20 cc. is given intravenously, the dose depending on the potency of the lot 
and the severity of the case. In general we have tried to administer from 
100,000 to 200,000 units (from 40 to 100 cc.) during the first twenty-four 
hours of treatment. It is our present conviction that in most cases serum 
treatment should be completed in forty-eight hours; that is, if results are to 
be obtained at all, they will usually be obtained within that time" (Cecil and 
Plummer) . The giving of these small doses is a much simpler matter than 
the administration of the large quantities of fluid that was necessary when 
the scrum of Cole was being used. 

Kyes’ Chicken Serum. — Chickens possess a high degree of natural im- 
munity to pneumococcus infection. Kyes increases this immunity by massive 
intraperitoneal injections of virulent pneumococci, and then injects the serum 
of these chickens intravenously in the human irrespective of the type of 
pneumonia. He usually gives one, but sometimes two, daily injections of 
2.6 cc. until the temperature remains below 100 F. (37.8 C.) . In his series 
of 115 cases the mortality was 20.8 per cent, while in 538 control cases under 
identical conditions the mortality was 45.3 per cent. Gray has also used 
this serum in an army camp. In two groups of typical lobar pneumonia 
cases, one of 322 cases and one of 118 cases, the mortality was 7.7 per cent 
and 4.3 per cent, respectively. In another group of 234 cases of epidemic 
pneumococcus bronchopneumonia, the mortality was 16.7 per cent as com- 
pared with a mortality of 53.6 per cent among 1684 control cases. Gray 
increased the dose to 5 to 10 cc. and gave it twice daily, in some cases giving 
as much as 30 cc. in a single day. 

These figures are fully as impressive as were those of the Rockefeller 
group with the original Type I serum, but, bearing in mind the failure of most 
subsequent workers to verify those findings, at present one can only accept 
these chicken serum figures with certain reservations. 

Vaccines and Convalescent Serum.— Both of these agents have been 
failures in the treatment of pneumonia. 

(B) Treatment with Drugs 

M«curoclirome-220-soluble.— This dye has been used quite extensively 
in adult pneumonia by scattered practitioners, results in individual cases 
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varying from “no good” to “marvelous”; an entirely satisfactory study of it 
has not been made. Hoppe, Goldsmith and Freeman (1926) recorded their 
results with the drug in children, as summarized in the following table 
(Table 13), there being 90 cases treated with mercurocbrome and ^ used 
as controls. 


Table 13. — Mekcurochbome nr PNEtmoNiA in Childben 



Lobar pneumonias. 

Bronchopneumonias. 


Control 

cases. 

Mercuro- 

chrqpic. 

Control 

cases. 

Mercuro- 

chrome. 

Number of cases 

29 cases 

35 cases 

61 cases 

55 cases 

Average duration of illness 

Days sick after treatment began ... . 
Days sick after mercurochrome 

12 days 
6.9 days 

5.1 days 

2.4 days 
5.7 

per cent 

1 

13.8 days 
8.4 days 

6.4 days 

3.3 days 
10.9 
per cent 

Mortality 

10.3 
per cent 

42.6 
per cent 



All types of pneumonia. 

Control 

cases. 

Mercurochrome 

cases. 

Average total duration of illness 

13.3 days 

32 .2 per cent 

5.9 days 

8.9 per cent 

Mortfuity 



Hoppe et al. believe, that most of the severe reactions and untoward results 
can be avoided if the dose of mercurochrome is not more than 5 mg. per kilo- 
gram (2.2 pounds) up to 19 Kg., and beyond that 4 or even 3 mg. per Ulogram 
in severe cases. They advise strongly against the use of mercurochrome if 
calomel or any other mercurial has been recently given. For the mercuro- 
chrome technic, see page 163. 

Quinine. — (a) The Alkaloid Itself . — Quinine is highly bactericidal for 
the pneumococcus in the test tube, but the extent of its bactericidal action 
in the body is as yet undetermined. Solis-Cohen, who is probably the fore- 
most present advocate of its use, believes that its action in vivo is not only 
bactericidal but definitely antitoxic. It is well known that enormous doses 
of the drug are tolerated by the pneumonia patient, doses which would 
deafen or blind or perhaps even kill the normal individual, and from this 
Solis-Cohen reasons that some of the quinine is neutralized (i. e., rendered 
harmless) by some of the toxin; or, stated the other way about, some of the 
toxin is neutralized (i. e., rendered harmless) by some of the quinine. How- 
ever this may be, Solis-Cohen has for many years used the drug as part of a 
definite plan of treatment which he claims has given good results. (A 
large number of patients of approximately the same economic ^tus have 
never been treated by this plan at the same time, at the same place, and 
under the same conditions. I therefore use the word claims advisedly, 
but by no means in a derogatory sense.) This definite plan of treatment, 
which also includes the use of digitalis and pituitrin, is as follows: 

1. Quinine dihydrobromide is given in the following initial dose for an 
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average a^It: 10 to 16 grains (0.6 to 1 Gm.) by vein; or 15 to 25 grains 
/« ^ Gm.) by muscle; or 25 to 30 grains (1.6 to 2 Gm.) by mouth. 
(See p. 96 for methods of giving quinine.) The second dose is given three 
to BIX hours later and is equal to or less than the first, according to the, tem- 
perature index. The third dose follows after another three to six hours and 
is commonly two thirds or onlj^ one half the amount of the first dose, again 
depending upon the temperature. In general, the attempt is made to 
bring the temperature to normal and keep it there, but Solis-Cohen would 
have the point especially stressed that he is using quinine as a specific and 
not as. an antipyretic; this fall in temperature is looked upon as merely a 
gauge or index of this specific action. After the temperature has become 
normal, 10 grains by mouth every four to six hours may be enough to keep 
it there ; but the effect must be maintained even should repeated intravenous 
or intramuscular injection be necessary. 

If the subject has a quinine idiosyncrasy, a small tentative dose of 3 grains 
by vein or muscle, or 5 grains by mouth, may be given at first and the 
quantity gradually increased. Solis-Cohen says: “I have treated six cases 
of acute pneumonia in subjects of quinine idiosyncrasy, with six recoveries. 
The doses used were not materially less than in other cases. There was no 
untoward action — ^not even tinnitus. The immunity to quinine lasted from 
three to six months after recovery; then the susceptibility recurred.*' 

2. Surgical pituitrin is given in a dose of 1 cc., intramuscularly or even 
intravenously, every three hours so long as the systolic pressure (in millim- 
eters of Hg) remains below the pulse frequency (in beats per minute) — ‘‘or 
preferably until there is a safe interval, say 10 points, between them.” 

Two to 4 grains of caffeine sodium benzoate is preferred to the pituitrin 
if there is threat or presence of pulmonary edema. 

3. Tincture of digitalis, 5 minims three times daily, is given as a routine 
in all cases “in order to ‘digitalize* the organism to a point at which it will 
readily and quickly respond to the larger doses when these become neces- 
sary.** This point of necessity is taken to be a fall of the diastolic pressure 
to 60 mm. of Hg, or less, or an approach of diastolic pressure and respiration 
frequency to within 10 points of one another — ^tincture of digitalis is then 
given in doses of 15 to 30 minims every three or four hours until full effect 
is obtained. 

I hope that I am not misinterpreting Solis-Cohen's attitude when I 
say that he looks upon these relationships between systolic and diastolic 
pressures, and pulse and respiration frequencies, as not in themselves 
phenomena of very great constancy, but that they do become of great im- 
portance when they are made the guide-posts in a definite plan of therapy. 
It will be quite evident from a perusal of the above that this plan is not 
adequately described in the phrase “the treatment of pneumonia with 
quinine.** 

Xb) Optochin Hydrochloride.— This substance, which was in^oduced 
SQm6 years ago by Morgenroth as ethyl-hydrocuprein hydrochloride, is a 
modification of the quinine molecule as it occurs in cinchona bark. It has 
beep shown to be highly effective against the pneumococcus in conjimctival 
and other external infections with this organism, but as far too toxic to use 
systemically in the treatment of pneumonia. Blindness has occurred in 
practically all cases in which effective amounte have been used and some 
degree of permanent visual impairment has been very frequent. 

(c) Optochin Base {Numoquin Bose).— This dn^ is given by mouth in 
the treatment of pneumonia and is said to be less toxic than the above. ^ Per- 
haps the outstanding report of its use is that of Cro^ (1927), wto tried it 
in a series of 126 cases in the Methodist Episcopal Hospital m Brooklyn, 
iiftiTig 100 untreated cases as controls. His routine follows: (1) Qne capsule of 
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4 grains (0.26 Gm.) with 6 ounces (180 ec.) of milk every four hours, five 
doses in twenty-four hours, until fifteen such doses have been ^ven — ^then 
stop this medication. (2) During these three days additional milk may be 
given freely, but beyond small amounts of water nothing else by mouth, either 
food or drugs, is permitted. (3) Careful watch must be kept for ringing in 
the ears, deafness, dizziness, blurring of vision, headache, nausea or vomiting. 
Cross felt that his statistical findings were inconclusive, but his bedside im- 
pressions were that the temperature ran a distinctly lower course in the 
optochin base-treated cases, that the patients were notably comfortable, 
and that there was a decreased tendency to extension of the lesion. There 
were 4 instances of nausea and vomiting, 6 of tinnitus aurium, 1 of profiise 
diaphoresis, and 1 of headache; the drug was discontinued in all these cases. 
Cross had no visual disturbances in his series, but Scales (1932) has re- 
ported the case of a patient who developed a severe amblyopia during the 
coiu^e of the treatment and had not recovered useful vision at the time of the 
report, three months later. 

Leitner (1932), in Germany, has reported very good results with the 
drug in treating primary pneumonias in children, giving it mostly in the 
form of suppositories which must be retained for at least ten to fifteen minutes. 
Dosage: Under one year, % to % grain (0.02 to 0.03 Gm.) three or four 
times daily; one to two years, % to % grain (0.03 to 0.04 Gm.) ; two to five 
years, % to % grain (0.04 to 0.05 Gm.) ; older children, % to 1% grains (0.05 
to 0.1 Gm.) . He feels that the drug should not be given longer than three 
or four days, and that if care is taken not to give it in the presence of inflam- 
mation of the kidneys, no toxic effects need be feared. 

PROPHYLAXIS OF PNEUMONIA 

The Use of Vaccine. — Since 1914 large scale vaccination trials have been 
going on in the mining population of the Rand, South Africa. After an early 
period of good promise, recent reports (Orenstein, 1931) have shown that 
the disease has not really been effectively prevented. 

The experience of Cecil and Austin at Camp Upton, New York, in 1918, 
is usually referred to as being favorable to vaccination. However, for my 
own part, I am not convinced that this is so. They vaccinated 12,519 men 
against Types I, II and III of the Rockefeller classification. Three or four 
doses were given at intervals of five to seven days with a total dosage of 6 
to 9 billion of Types I and II and 4% to 6 billion of Type HI. Incidence and 
severity of reaction were comparable to those occurring during typhoid 
inoculation. The 20,000 uninoculated men in the camp were used as controls. 
During the ten weeks over which the observation extended, no cases of Types 
I, II and III occurred among the men who had received two or more injec- 
tions, while during the same period 26 cases of these types occurred among 
the uninoculated group. So far, so good. But why do those who advance 
this experience as proof of the eflScacy of prophylactic vaccination overlook 
the disparity in size of the treated and control groups, and especially why 
is the fact never mentioned that the incidence of Type IV and streptococcus 
pneumonias was much lower among ihe vaccinated than among the unvac- 
cinated — ^though the troops had not been inoculated against these two 
organisms? Cecil and Austin certainly stated the fact very plainly. 

Lipovacemes. — ^The experiment of Cecil and Vaughan with single doses 
of Imovaccine at another army camp was very much obscured by the influenza 
epidemic, but, in 1922, McCoy, Hasseltine, Wadswoiih and Kirkbride made 
a careful study of the methods among the 38,958 inmates of certain New York 
institutions, with findings that can only be looked upon as indicating tiie 
present worthlessness of this type of vaccination. 
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POLIOMYELITIS 

(Acute Anterior Poliomyelitis; Infantile Paral3rsis) 

Poliomyelitis is an acute infectious disease which typicall3f attacks 
young children only, though adult cases are reported less rarely now than 
formerly. The attack is a generalized one which affects all the parenchym- 
atous organs, the most dreaded symptom, paralysis, being caused by both 
a toxic and a hyperplastic assault upon the anterior horn cells in the cord. 
The causative organism seems to go through avirulent and virulent periods; 
during the former, many mild, so-called “abortive,” cases occur in which 
there is little or no paralysis, though immunity is conferred by such an 
attack; during the latter periods the disease tends to become epidemic — 
pandemic too, at least to this extent that a large number of local epidemics 
may occur at about the same time scattered throughout the world. Burrows 
(1931) avers that in the great mass of cases there is no involvement of the 
nervous system proper. I shall go no deeper into the subject of etiology 
than to say that a filtrable virus is beyond cavil the cause of the disease, and 
that one school of investigators holds a certain globoid body, and another 
school a streptococcus capable of becoming globoid, to be the specific 
agent in this filtrate; into which controversy Eberson (1933) has tossed the 
claim that he has isolated an extremely minute organism from infected 
monkeys, with which Koch’s postulates are said already to have been 
satisfied. Transmission is probably by human contact, but I believe that we 
are too lightly passing over the housefly as a possible vector. The great 
preponderance of the disease in the summer months is well known; nor do 
I look upon the recent increase in winter epidemics as proof positive that 
the fly can be ruled out, for is it not worthy of note that this increase 
coincides with the increased installation of heating plants which enable the 
fly to survive far into the winter in our homes and schools? It would seem 
that at times the causative agent is milk-borne. 

The early symptoms of poliomyelitis arc “cold in the head,” cough, 
more or less vomiting and diarrhea, fever, and extreme irritability with 
coincident malaise and restlessness. Reluctance to lower the chin, and 
also the assumption of a peculiar position in the bed, may be seen at this 
stage. Then, in severe cases, and either with or without a remission of 
several hours to several days, the more severe headache and typical flaccid 
paralysis of some portion of the body appear. The bulbar type of the disease 
has of late been growing commoner relative to the spinal form. The case is 
now usually afebrile, but the child experiences so much pain on being moved 
that it frequently manifests excessive apprehension when any person 
approaches the bed. The approach of fatal respiratory paralysis is often 
very horribly foreshadowed by the way in which the little sufferer, with 
prescient alertness, marshals his forces for the final agony. It is felt to be 
usually true that the higher the cell count in the spinal fluid, the more severe 
the attack; in the prodromal stage the fluid is clear but under increased 
pressure. 

Poliomyelitis is a very ancient disease; it is thought to be represented on 
one of the stelae of the eighteenth Dynasty (1580 b. c.) in Egypt. The first 
modern account of the predominating infantile type was that of Michael 
Underwood (1784). It was the great Duehenne who, in 1855, first pointed 
out that the paralysis is due to definite lesions in the anterior horns of the 
cord. 

THERAPY 

The importance of complete rest from the very beginning is universally 
recognized, but the advisability of early splinting in all cases is considered 
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to be still debatable. After the disappearance of pain, massage of the affected 
muscle groups may be begun, though very little is accomplished by this 
procedure unless performed by a trained masseur; under-water massage 
in recovered cases sometimes accomplishes a great deal. Orthopedic correc- 
tive -measiu'es of course cannot be discussed here. The value of x-ray 
therapy has been both affirmed and denied on the Continent; I know of no 
studies as yet (1933) in America. The independent work of Burnham, 
McGuigan, Voit, de Eds, and others, must be accepted as conclusive proof 
that nothing is to be expected from iu*otropin in this disease. To be sure, 
it does appear in many of the body juices, but sufficient formaldehyde to be 
antiseptic is not liberated elsewhere than in the urine. The recently per- 
fected Drinker respirator has apparently saved Some lives in cases of respir- 
atory paralysis. 

Convalescent Senun. — The blood serum of individuals who have 
recovered from an attack of poliomyelitis contains antibodies which will pro- 
tect an animal that has been artificially inoculated with the virus. These 
protective bodies are probably at their point of greatest potency about three 
months after recovery, but they are present earlier, of course, and seem to 
persist to some extent for many years. This convalescent serum has been 
used in treatment since 1911, often with success, perhaps less often with 
failure; unfortunately there has not been published a statistical survey on a 
large scale in which alternate cases were used for controls. This fact, how- 
ever, is certain: its effectiveness is very much less after, signs of meningeal 
involvement have appeared. Therefore to gain the really tremendous 
advantage which many times accrues from the use of the serum in the pre- 
paralytic stage, the watchword should be, “Early diagnosis!” 

The serum was formerly used intraspinally exclusively, but, since the 
recognition of the general nature of the attack, it is now felt to be advisable 
to give it intravenously as well. The dose for children is 10 to 30 cc. intra- 
spinally (after the withdrawal of an equivalent amount of fiuid) plus 40 
to 100 cc. intravenously; adults should be given even larger doses. In the 
treatment of early paralyzed cases, or if some de^ee of paralysis develops, it 
is advisable to repeat at least the intravenous injection in twelve to twenty- 
four hours, and perhaps several times after that. Bear in mind that the 
intraspinal injection should be given very slowly, and fluid shown be with- 
drawn at once upon the appearance of respiratory symptoms during the 
injection. Sometimes the injection by either route causes a brief exacerbation 
of the symptoms, or a thermal (chill and fever) reaction. The interesting 
suggestion of Montgomery and Cole that spinal drainage is in itself enough to 
forestall paralysis has not been as yet thoroughly put to the test. 

Blood should be taken from the donor under aseptic precautions, twice 
centrifuged to entirely free the serum from red cells, and this serum stored in 
a cool place. It is best to culture it for sterility, but the addition of 0J2 per 
cent of tricresol does not impair the curative power. Healthy adults can 
give from 500 to 750 cc., and children of twelve to fifteen from 200 to 250 cc., 
of blood; 500 cc. of blood will yield about 200 cc. of serum. The potency' 
of the serum is not appreciably diminished in one year if stored at 4 C. 
Warm the serum somewhat before injecting it. 

The intramuscular injection of the serum or of nitrated whole blood 
(for method of nitrating, see p. 115) has been reported by Shaw, Thelander 
and Fleischner (1925-2^) , using average doses of 40 to 70 cc. Results were 
satisfactory in their 43 patients. The method — ^if these findings are con- 
firmed — ^will have the advantage of simple technie and will thus promote 
injection without having*to wait for spinal puncture. 

The preliminary studies of Shaughnessy, Harmon and Gordon (1930) 
indicate that immunity to poliomyelitis increases with advancing years, 
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as m the case of diphtheria, and that the serum of any adult may be as 
effective against the disease as that of a person known to be convalescing 
therefrom. 

Antistreptococcus Serum. — Rosenow, of the Mayo Clinic, has for some 
years been studying a pleomorphic streptococcus which he isolates from the 
throat, spinal fluid, brain and cord in cases of poliomyelitis. This strepto- 
coccus tends to produce flaccid paralysis in the rabbit but does not produce 
typical poliomyelitis in the monkey, which is just the reverse of what occurs 
with the' virus of Landsteiner and Leviditi— all of which leads to much 
scepticism in both camps. The Rockefeller Institute group (Olitsky, Rhoads 
and Long) has completely failed to confirm Rosenow^s findings. However, 
Rosenow prepares a serum by the immunization of horses with increasing 
amounts of dead, and later living, cultures of his organism; and he claims 
curative properties for this serum when it is properly used in the treatment 
of human poliomyelitis. 

Several intravenous or intramuscular injections arc given at twelve to 
twenty-four hour intervals. Dosage in general has been: up to two ^'’cars, 
15 to 25 cc.; two to five years, 20 to 30 cc.; six to twelve years, 25 to M cc.; 
over thirteen years, 50 to 75 cc. Serum reactions are very prone to follow 
the injections. 

In his latest report (1930), Rosenow expresses himself still confident 
that the results of all workers with this serum are as good as those obtained 
with convalescent .serum, but there seem to be very few physicians who feel 
that he is justified in this belief. 

French Antiserum. — Pettit, of the Pasteur Institute of Paris, has been 
working for several years with a serum which he produces by the immuniza- 
tion of horses to the filtrable virus of poliomyelitis, apparently using the 
method devised by Ncustaedter and Banzhaf, in New York. In America, 
Weyer, Park and Banzhaf, and Schultz and Gebhardt, and in England, 
Fairbrother and Morgan, have succeeded in producing the antiviral sub- 
stances in horses but not with any predictable regularity. Howitt has also 
succeeded with goats and sheep. In France, the serum is now being produced 
from monkeys in a shorter time than from horses. In the 1930 outbreak of 
poliomyelitis in that country there was division of opinion regarding the 
efficacy of these new serums; they are not yet available for general use. 

PROPHYLAXIS 

Moro (1930) , in Germany, argues that since it is very diflBcult to diagnose 
the preparalytic stage of poliomyelitis, all children under five years of age 
should be inoculated with 20 cc. of their parent's blood during an epidemic, 
repeating the injection after four weeks. This simple prophylactic measure 
is deserving of trial, it seems to me. 


PSITTACOSIS 
(Parrot Fever) 

This is an acute infectious disease of parrote, parrakeets, love birds and 
canaries living in captivity. Experimentally the disease,, which is caused 
by an ultramicroscopical virus, can be transmitted to many*other birds and 
to some of the smaller rodents. In man the disease occurs in rare house 
epidemics among persons handling infected birds. The two greatest out- 
breaks have been that in Paris in 1892-95, in which there were 78 cases with 
24 deaths, and the present pandemic, which is apparently the result of a large 
40 
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shipment of sick parrots from Paraguay and Brazil to Hamburg, whence the 
survivors were distributed all over the world. At its height, in 1930, there 
were reported more than 500 cases on the Continent, in England, North and 
South America, and the Hawaiian Islands. Cases are still being reported, 
though with lessening frequency. The mortality in this outbreak has prob- 
ably averaged 35 per cent. It is of interest to note that in some cases occur- 
ring in Breslau, in 1932, the parrots had been reared in Germany and had 
not been for many years in contact with imported birds. 

In man, after an incubation period of eight to fifteen days, there is a 
chill with subsequent rise of temperature, sometimes to 103 F., and a pulse 
rate that is not commensurate with the fever; headache, loss of apetite, white- 
coated tongue with red edges, abdominal distention; there may be vomiting 
and either diarrhea or constipation; sometimes, but not invariably, there 
is leukopenia. Upon this typhoid-like picture is engrafted a pneumonia 
which is atypical in that there is practically no cough, sputum or pain in 
the chest despite pronounced physical signs of pulmonary involvement. 
Nervflus symptoms as well as albuminuria are often in evidence. The 
attack may run a course of many weeks, the pulmonary symptoms fre- 
quently continuing long after the temperature has subsided. 

THERAPY 

The treatment is the symptomatic treatment of typhoid and pneumonia. 
In the present pandemic, convalescent serum has been tried in doses of 50 
to 100 cc. daily, mixed with an equal quantity of physiologic saline at time 
of injection intravenously; smaller doses have been given undiluted intra- 
muscularly. Such evidence as there is in favor of this scrum therapy is very 
inconclusive. 


PSOROSPERMIASIS 

(Coccidiosis) 

This is a very rare protozoan disease (perhaps more correctly called 
“Coccidiosis”) in which all of the parenchymatous organs, but especially 
the liver and spleen, are riddled with nodular lesions caused by the parasite 
Coccidium ovvforme , , The symptoms are too diverse to warrant description 
here. 

THERAPY 

All of the 6 reported cases have died within two weeks of the onset of 
symptoms. 


RAT-BITE FEVER 
(Sodoku) 

This is an infectious disease which follows the bite of a rat. It has 
long been known, and principally studied, in Japan; a few authentic, and a 
number of probably spurious cases, have been reported from various other 
parts of the world. Kenzo Futaki and Kikutaro Ishiwara discovered the 
causative spirochete in 1915. After an incubation period of ten days to 
several weeks, the wound site becomes secondarily inflamed, with accompany- 
ing adenitis, and the patient experiences a paroxysm characterized by gastro- 
intestinal symptoms, fever, and an exanthematous rash. The symptoms last 
about two days and disappear by crisis, reappearing again in a few days, 
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however, and continuing a" relapsing course for several iponths. The disease 
is characterized by progressive anemia. Mortality is about 10 per cenfin 
untreated cases. 

THERAPY 

Any one of the arsphenamines is curative in from one to three intra- 

vpnmm Hnara 


RELAPSING FEVER 
(Spirillum Fever, African Tick Fever) 

Relapsing fever is a remai'kable disease which is caused by several 
closely related varieties of spirochetes that are transferred from man to 
man by insects. It is not conveyed by the bite of the insect but by cnuhing 
the body of the same into the bite wound or the excoriation ma% by 
scratching. The so-called “European” variety of the disease, which is con- 
veyed by the body and head louse, and perhaps also exceptionally by flies, 
mosquitoes and bedbugs, is endemic in European Russia and Poland (it 
was one of the “natural forces” which helped to decimate Napoleon’s army 
in the retreat from Moscow), the Balkan States, and the whole of the 
Mediterranean basin. It has also frequently appeared in epidemic form 
in the Far East and in Central and South America. Europe suffered con- 
siderably from it during and subsequent to the World War; in the United 
States, 6 cases were reported from one locality in 1916-18. The African 
variety, which is conveyed by ticks, is endemic in the ex-German East 
Africa, whence it spreads along the caravan routes to many of the other 
colonial possessions in “native” parts of Africa; it also occurs in Palestine, 
Persia, Central and South America, and sporadically in Mexico and the 
Southwestern United States. Feman-Nunez (1931) has reported a case in 
Milwaukee in an individual who had just flown there from Panama. The 
causative organism of the European variety was discovered by Obermeier, in 
1873 ; of the African variety, independently in 1904 by Ross, Nabarro and 
Milne, in Uganda, and Dutton and Todd in the Congo. Dutton succumbed 
to the disease in proving its transmission by a tick. 

The onset is typically very sudden, with chilliness, severe headache 
and pains all over the body, dizziness, gastro-intestinal symptoms, and 
a high fever. These symptoms last for an average period of seven days and 
then disappear by crisis, following which the patient seems to be in quite 
normal health for about a week; then comes a relapse which is usually some- 
what milder than the first attack. In the European variety, a second 
relapse is uncommon, a third very rare ; as many as eleven relapses have been 
observed in African cases. The organism is with difSculty detected in the 
blood during a paroxysm. 

THERAPY 

The disease tends to be self-limiting, but any of the arsphenamines will 
cut short an attack and prevent the relapses. St. John says that eradica- 
tion of the infection follows one intravenous injection of 0.3 Gm. arsphena- 
mine or 0.45 Gm. neoarsphenamine in about 80 per cent of cases. The 
mortality is very low in European cases, even though untreated, thou^ it 
would appear to be invariably fatal to infants under one year. The African 
cases seem to be uniformly more malignant, and these oases do not all 
respond to the arsphenamines as well as might be wisked. Atkey (1932) 
has found that the intramuscular injection of 1 cc. of gray oil (see prepara- 
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tions of mercury, p. 205) gives slightly better results than do the arsenicals. 
H 0 §bad also previously found such injections to have some value in pro- 
phylaxis. 

PROPHYLAXIS 

For a description of delousing measures, sec page 685. 


RHEUMATIC FEVER 
(Acute Articular Rheumatism) 

Rheumatic fever is an acute disease characterized pathologically by the 
appearance of minute, focal, prolife\’ative lesions in certain tissues of the 
body, and clinically by fever, pronounced toxemia, a proliferative and 
exud|^tive arthritis, oftentimes a proliferative valvulitis (endocarditis) , and 
sometimes pericarditis and plcuritis. There are three explanations of its 
etiology currently offered: (a) it is caused by some one strain of the hemolytic 
Streptococcus rheumaticus; (6) the lesions are those of “chronic anaphylaxis” 
(the allergic theory) ; and (c) it is caused by a protozoan or spirochete car- 
ried by the rat flea. The disease occurs most frequently in children of school 
age and is disposed to return many times, but a first attack may also appear 
when the individual is well along in years. Sometimes, but by no means 
invariably, the removal of a plausible focus of infection will prevent re- 
currence of the attacks. There is some evidence that rheumatic fevet may 
be a “house disease” and also that the tendency to contract it is inherited. 
It is from fifteen to twenty times more prevalent among the poorer classes 
than in persons better housed and- fed; in the tropics it is almost unknown. 

Following a sore throat or an attack of catarrhal fever, or symptoms 
resembling those of acute appendicitis, or without any prodromata at all, 
the bout of rheumatic fever becomes suddenly established with high fever, 
sweating, prostration and very painful and tender polyarthritis. The suc- 
cessive involvement of two or three sets of joints may be completely recov- 
ered from in ten days to two weeks, but more often several sets of joints are 
simultaneously involved and the attack lasts much longer. The physician 
should be ever on the watch for signs of cardiac involvement, not because 
there is much that he can do to forestall or limit it during the acute attack, 
but for the important reason that accurate knowledge of the time of its 
appearance and the extent of its existence will dictate his ordering of the 
convalescence. One school of observers calls those cases in which the heart 
is affected only slightly, if at all, “rheumatoid (infectious) arthritis.” 

De Baillou (1638-1616), whom Crookshank declared to be “the first 
epidemiologist of modern times,” introduced the term “rheumatism.” So late 
as 1836, Jean-Baptiste Bonilland established what he chose to call a “law 
of coincidence” between the occurrence of heart disease and this malady. 

THERAPY 

The patient’s comfort can be much increased by transferring him to a 
blanketed bed and wrapping the affected joints in many layers of cotton. 
He should be carefully protected from the chilling to which he is liable by 
reason of the excessive sweating; this sweating also calls for the ingestion 
of large quantities of water, even more than is given as a routine in other 
acute infectious diseases. Nutrition should be maintained at as high a 
point as possible, bearing in mind that the patient may be in for a long 
siege of pain which is, exhausting to both mind and body. 
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The Salicylates. — That the salicylates, given in full doses, act in some 
sort of specific fashion in rheumatic fever is too well known to require 
definite statistical affirmation. The fever promptly subsides and there is a 
considerable and sometimes a complete reduction of the pain, heat, redness 
and swelling in the joints. We do not know how this is accomplished. 
Morphine will accomplish an equal reduction in pain but will not reduce the 
inflammation; likewise the other antipyretics, such as quinine, will reduce 
the fever but are not equally as effective as the salicylates in ameliorating 
the other symptoms. This much we do know: (1) Unlike the specific drugs 
and biologicals that are used in other diseases, the salicylates do not shorten 
the duration of an attack of rheumatic fever, nor do they lessen the incidence 
of valvulitis, etc. (2) Careful research has failed to show the salicylates 
responsible for antibody increase. (3) Salicylic acid is bactericidal in the 
test tube, but it is extremely improbable that it can accumulate in the tissues 
in sufficient quantity, under the conditions existing in the living body, to 
be bactericidal there during life. (4) Both the salicylates and the cincho- 
phens — ^the two effective classes of antirheumatics — lower the renal threshold 
for urates, thus materially lessening the concentration of uric acid in the 
blood. (It will be observed, please, that I only state this as a known fact 
and one that is worthy of note.) 

The synthetic are fully as good as the “natural” products, as was amply 
shown by the independent laboratory and clinical studies of Waddell and 
Hewlett. Not a whit more toxic either — and the “natural” are several 
hundred per cent more expensive. 

(a) Sodium Salicylate , — ^This is perhaps the most used preparation. It 
should be given in a dose of 15 to 20 grains (1 to 1.3 Gm.) every hour for 
eight or ten doses, then stopped for twelve to twenty-four hours, depending 
upon the gravity of the case; upon resuming, the same dose should be given 
every four hours until a week or ten days after the disappearance of all 
symptoms, when it may be discontinued by a gradual diminution of the 
dose. In perhaps the majority of cases the patient will not tolerate as 
much as eight hourly doses, in which event the drug should be given at 
this time interval only until the first signs of saturation appear (tinnitus, 
deafness, slight visual disturbances, nausea, vomiting, and perhaps diarrhea) . 

The gastric irritation manifested by nearly all patients can be lessened 
by prescribing the same or double the amount of sodium bicarbonate with 
the salicylate. These may be placed in solution in peppermint water, 
which will somewhat disguise the mawkish taste; or, as preferred by some 
physicians, in capsules. When the gastric irritation limits the dosage to* 
less than is necessary to obtain the therapeutic effect, the drug may be given 
by the rectum. Heyn has reported a series of 125 cases in which he satis- 
factorily used the salicylates intrarectally. His technic follows: 

“A cleansing soap-suds enema is given fl believe 1 per cent sodium 
bicarbonate would be better — see p, 434 — H. B.) and as soon as effective is 
followed by the salicylate enema given by means of a Davidson syringe 
and a rectal tube inserted 6 to 8 inches. The dose varies according to the 
size and sex of the patient and also according to the severity of the case. 
The first adult dose in men is usually 8 to 10 Gm, [120 to 150 grains], in 
women 6 Gm. [90 grains], women being apparently more susceptible to 
salicylism than men. . . . The amount of salicylate to be given is incor- 
porated in 120 to 180 cc. of plain or starch water with the addition of 1.0 
to 1.5 Gm. [15 to 23 minims] of the tincture of opium. The dose of 
salicylate may be repeated in twelve hours, when it can usually be deter- 
mined whether symptoms of salicylism will appear. Usually, however, 
a daily enema suffices with doses increasing perhaps from 30 to ^ per cent 
daily xmtil the limit of tolerance is reached. The largest daily dose which 
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has been given has been 24 Gm. [360 grains] and the only symptoms of 
salicylism which have usually appeared have been tinnitus and excessive 
perspiration. Once or twice there has been vomiting present, which might 
occur in the administration of even a simple enema. Where salicylism has 
been excessive, it usually appears within from three to six hours and the 
remaining unabsorbed portion of salicylate may be washed out of the bowel 
by subsequent enema. This has been resorted to very infrequently indeed, 
and it is rare also that the rectum is intolerant of the drug.” 

It is doubtful whether intravenous salicylate medication possesses any 
advantages over the administration of the drug by mouth or rectum; how- 
ever, when neither the stomach nor rectum is sufficiently tolerant, it must be 
resorted to. Mendel, quoted by Fantus, gives the following formula: 


Sodium salicylate 8.0 Gm. 

Caffeine sodium salicylate 2.5 Gm. 

Sterilized water to make 50.0 cc. 


Inject 2 Gm. (one fourth of this solution) every twelve hours. 

(b) Strontium Salicylate. — The studies of Blankenhorn, in 1916, would 
seem to have cast considerable doubt upon the vaunted superiority of 
strontium to sodium salicylate. However, in a patient whose stomach is 
revolting against the sodium salicylate, equivalent doses of strontium 
salicylate may sometimes be substituted with advantage. 

(c) Acetylsalicylic Add (Aspirin). — ^This drug perhaps causes less 
anorexia and nausea than sodium salicylate, but there are several cases 
of violent idiosyncrasy on record. It is used in the same doses and at the 
same intervals as the sodium salicylate. Acetylsalicylic acid is too in- 
soluble and unstable to be prescribed in water. Assertions have been made, 
however, that it may be dispensed in water by the aid of sodium citrate and 
that the acetylsalicylic acid is not decomposed in such a solution. Leech 
has shown that this is not true; decomposition docs take place, and after 
several days the ingredients of such a solution are just the same as if sodium 
acetate and sodium salicylate had been used in the first place. 

Acetylsalicylic acid should not be prescribed in combination with alkalis, 
such as sodium bicarbonate, for the gastric irritation due to the formation of 
alkali salicylates will be greater than if the acetylsalicylic acid is given alone. 
Under the conditions in which the drug is used in rheumatic fever it is not 
a heart depressant. 

(d) Methyl Salicylate (Oil of Wintergreen, Oil of Gaultheria) . — ^This 
drug is sometimes used in about the same doses as sodium salicylate, but as 
it is no more eflScient and is capable of causing profound poisoning, as recently 
attested by Wetzel and Nourse, it is perhaps well to confine its use to 
external application. When given by mouth the prescribed dose is usually 
dropped from a medicine dropper into capsules just before use. For external 
application it is mixed with one or two parts of olive oil and painted on 
the joints. 

The Oinchophens. — Cinchophen is phenyl-quinoline-carboxylic acid, of 
which the official U.S.P. preparation, or any Council-accepted brand, is just 
as good as that marketed under the trade name of Atophan. Neocincho- 
phen is ethyl-methyl-phenyl-quinoline-carboxylic acid, and any Council- 
accepted brand is just as good as that marketed under the trade name of 
Tolysin. These two substances were introduced with the hope, and at first the 
rather extravagant claims, that they would be superior to the salicylates in 
the treatment of rheumatic fever and gout. Regarding thek use in gout, more 
later (see p. 388) . In rheumatism, they have not been a failure, but the work 
of Hanzlik and Scott (1921), Chase, Myers and Killian (1921), and Boots 
and Miller (1924), together with the unpublished experience of numerous 
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practitioners, lead me to believe that the following is a true summary of their 
present status: * • 

(a) In order to accomplish comparable results in the symptomatic relief 
of rheumatic fever, they must be given at the same intervals and in the same 
doses as the salicylates, or even slightly larger. 

(b) In effective doses they produce toxic symptoms about as often as the 
salicylates, but these toxic symptoms are as a rule less severe than those 
induced by the salicylates — sec, however, below! 

(c) They are both capable of causing renal irritation, but perhaps not as 
often, certainly no more often, than the salicylates. 

(d) There are perhaps no more cases of idiosyncrasy toward the cincho- 
phens than toward the salicylates. 

(e) Cinchophen often causes a burning irritation in the throat and 
stomach. In the average case, neocinchophen causes less gastric disturbance 
than either cinchophen or the salicylates. 

A liberal quantity of water should always be given with these drugs to 
prevent the precipitation of uric acid; sodium bicarbonate in large doses 
(given separately and not mixed with the drug) is an additional safeguard. 
Cinchophen may be suspended in water, neocinchophen must be given in 
tablet form. Tolstoi and Corke (1932) arc trying to reduce the. amount of 
cinchophen given by employing it in tablets containing magnesium cinchophen 
and magnesium oxide; 15-grain (1 Gm.) doses, 75 to 90 grains (5 to 6 Gm.) 
daily. Their studies are based on the experimental observation of Barbour 
and Winter (1929) that magnesium potentiates the action of cinchophen. So 
far only a few cases have been treated, but they were relieved with smaller 
total quantities of cinchophen than are often required and without the ap- 
pearance of toxic symptoms. 

I believe that these drugs are a valuable addition to our armamentarium, 
but they have not replaced the salicylates. Some cases will respond to 
them when the salicylates have given no relief, but the reverse is also 
true. The wise practitioner will avail himself of the one or the other, or 
perhaps alternately the one and the other, as seems to be indicated in the 
individual case. 

Cinchophen Cirrhosis , — Since Cabot described the first serious case of 
cinchophen disturbance of the liver, in 1925, the danger of this unfortunate 
occurrence has been most astonishingly emphasized. Weis has collected the 
reports of 92 cases between 1925 and July, 1932; 40 of the patients died, and 
the diagnosis was confirmed in 33 instances at autopsy. The following is a 
brief resume of the subject: 

(а) The usual signs of idiosyncrasy to cinchophen are purpuric, urticarial 
or scarlatinal eruptions, with or without edema; gastro-intestinal dis- 
turbances ; circulatory disturbances ; and occasionally general malaise, head- 
ache and even fever. The first definite symptom of liver poisoning is loss 
of appetite, followed by sleepiness and jaundice, and then the symptoms of 
acute atrophy of the liver develop progressively. 

(б) The evidences of this type of poisoning may appear during the time 
that the drug is being taken or not until several weeks or months after it has 
been discontinued. 

(c) It is pretty generally believed now that under certain conditions the 
liver becomes sensitized to the toxic action of the drug; for there is great 
variability in toxic dosage in the reported cases. For instance, Evans’ (1926) 
patient took only 15 grains (1 Gm.), one of De Rezende’s (1927) 45 grains 
(3 Gm.), and the patient of Lind (1932) about 75 grains (5 Gm.) ; whereas, 
Hench and Rowntree (1930) report a patient who took 40 to 90 grains (2.6 
to 6 Gm.) daily for eighteen years without any imtoward symptoms at all. 
Rabinowitz (1930) believes that the following conditions are predisposing: 
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gallbladder disease, cirrhosis of the liver, pregnancy, chronic alcoholism, 
chronic nephritis; a past history of jaundice. Many observers feel that the 
occurrence of any of the usual signs of idiosyncrasy indicate high suscepti- 
bility to this serious type of liver injury; theoretically, at least, the drug 
wouid be particularly dangerous in conditions favoring decreased glycogen 
content of the liver cells, such as malnutrition, cachexia, chronic infection and 
acute fevers. It might also be that sensitization of the liver to protein, as 
by surgical trauma or the parenteral injection of milk or vaccines, would 
increase the danger. 

(d) The treatment as outlined by Rabinowitz is followed in most cases: 
“With the earliest appearance of toxic phenomena, the drug should be 
stopped and the patient hospitalized. Dextrose by mouth or rectal drips in 
large amounts should be given, and from 5 to 10 units of insulin, three times 
daily ordered. If the symptoms are at all severe, intravenous dextrose in 
large amounts as well. Proteins in the diet should be reduced to minimal 
amounts, as the liver is no longer capable of detoxicating the products of 
protein metabolism.” 

Cinchophen cirrhosis, then, is a very dangerous affair, and would seem 
to call for the desertion of the drug by the profession, even though the cases 
are not of frequent occurrence relatively to the large number of persons who 
take the drug. Intermittent use to avoid retention of dangerous amounts is 
probably of little avail. Ncocinchophcn has a cleaner slate probably only 
because it is not so widely used by either laity or profession. 

Miscellaneous Drugs and Biologicals. — Mercurochrome . — ^Young (1926) 
reported 10 cases of nongonorrheal rheumatic fever treated by the intra- 
venous administration of mercurochrome; seven were cured or improved, 
one was only temporarily relieved, and in two the treatment failed entirely. 
For the mercurochrome technic, see page 163. 

Amidopyrine {Pyramidon ), — During the latter years of the nineteenth 
century, the use of this drug was several times enthusiastically advocated by 
Continental physicians, but in neither hemisphere did it find a secure place 
and was , forgotten in this connection until Schottmuller rediscovered its 
value, in 1927. Schultz (1931) has given it a very careful trial in a series of 
32 patients at the Hospital of the Rockefeller Institute, New York City. 
He finds it fully as effective as the salicylates or neocinchophen in the reduc- 
tion of fever, relief of pain, and lessening of exudation ; but, also like the other 
two drugs, it did not influence either the incidence 'of complications or the 
tendency toward relapse. The drug was given in single doses of 5 grains 
(0.3 Gm.), and acute cases were relieved by the astonishingly small total 
daily amount of 10 to 20 grains (0,6 to 1.2 Gm.), which was often reduced 
or discontinued within a week. Cases in a chronic or subacute phase of 
the disease required from 15 to 30 grains (0.9 to 2 Gm.) daily, and the 
administration had to be continued over a longer period. There was complete 
absence of side actions and apparently a wide margin between the effective 
therapeutic dose and a probable toxic quantity. Schultz found these features 
particularly valuable in patients in whom cardiac decompensation developed, 
for the entire absence of gastric irritation from amidopyrine permitted the 
certain identification of the visceral congestive signs of cardiac insufficiency: 
epigastric discomfort and tenderness, nausea and loss of apetite. Further- 
more, when digitalis and amidopyrine were both being given it was always 
possible to be sure that when gastric symptoms appeared they weje caused 
by the digitalis. 

Nirvdnol . — ^There is no doubt that this drug, which ia quite effective in 
many cases of chorea (see p. 627) , has a definite antirheumatic effect in some 
patients; but it fails in many instances and I see no reason for ever prefer- 
ring it to the salicylates. 
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Sulphur and Iodine , — In Germany, various proprietary combinations of 
these two drugs are being employed by a few clinicians, but I have not as 
yet found a carefully controlled study of their effectiveness. 

Antistreptococcus Preparations,-^^\li (1931) and his associates in this 
country, and Collis and Sheldon in England, have been studying the effect of 
serums and vaccines variously prepared in their laboratories, and believe that 
they have at times been able to induce a state of resistance in patients with 
a continuing low-grade infection or in those at the time free from symptoms 
but reasonably sure to have relapses. Of course satisfactory evidence of 
this sort would be very difficult to adduce ; many physicians believe that the 
whole attempt has no rationale since we do not know with certainty whether 
the streptococcus is the etiologic agent in rheumatic. fever. The preparations 
are not commercially available. 

Milk Injections , — The advocates of this method of therapy at least do 
not claim any specificity for it, but I am unable to unearth any evidence 
that these injections accomplish anything that the salicylates or cinchophens 
will not; the reactions they cause are more disagreeable than the side actions 
of the drugs. 

Effect of Tonsillectomy on Rheumatic Fever. — Here is a tremendously 
important question, which, so far as I am aware, has not yet been satis- 
factorily answered. Kaiser^s (1927) investigations among 48,000 school 
children indicated that the procedure was distinctly valuable in influencing 
the course of the disease and the incidence of cardiac complications, thougli 
the actual incidence of rheumatism was practically unaltered. Upon the 
other hand, the smaller but carefully studied series of Wilson, Lingg and 
Croxford (1928) yielded no evidence in favor of the operation and even 
showed that the incidence of sore throat was not lessened by it. All un- 
prejudiced reviewers of the subject reach some such conclusion as this: until 
someone produces incontrovertible evidence that children without tonsils 
are definitely protected against rheumatism, routine tonsillectomy is not 
justified; but when the tonsils are large, ragged and septic, or small and 
accompanied by enlarged glands, the removal of tonsils and adenoids is 
probably well worth while. 

Salicylates in Prophylaxis. — Leech (1930) gave 20 grains (1.3 Gm.) of 
acetylsalicylic acid daily for six months to 67 children with potential heart 
disease and inactive rheumatic heart disease, controlling the series with 79 
similar children untreated. The daily salicylate ration seemed to be the 
factor which enabled a number of the children to gain weight, and presumably 
an increase in general resistance, but the study was inconclusive with regard 
to protection against cardiac complications. Perry ^s (1933) findings, in 
England, were also of an indefinite nature. 


ROCKY MOUNTAIN SPOTTED FEVER 
(Tick-bite Fever) 

This is an infectious disease which, in its worst form, is peculiar to certain 
discrete localities in all the States traversed by the Rocky Mountains; it is 
most frequent in Idaho and, Montana. The causative organism is closely 
related to that which causes typhus fever and is transmitted to man through 
the feeding upon his person of several varieties of wood tick. The disease is 
most’ frequent in spring and early summer. The symptoms are initial chill, 
high fever, very severe headache and pains all over the body, a generalized 
petechial rash of the skin and buccal mucosa (usually appearing first on the 
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wrists and ankles), and extreme restlessness and insomnia. The average 
duration of nonfatal cases of the disease is about three weeks; when death 
occurs it is usually between the sixth and twelfth days. The mortality varies 
with the locality; in certain parts of Idaho it is 3 to 4 per cent, elsewhere in 
the state it is 10 to 20 per cent; in the Bitter Root Valley of western Montana 
it is regularly as high as 90 per cent. Parker (1933) ^ves the following per- 
centage mortality (inclusive of all ages and localities) in some of the Western 
States over a series of years: Montana, 26.91; Wyoming, 21.44; Colorado, 
20; Oregon, 18.94; Nevada, 16.42; Washington, 11.90; California, 11.59; 
Utah, 6.89, and Idaho, 4.16. Many experienced physicians believe that there 
is a very mild form which usually escapes diagnosis and thus is not reported. 

Isolated case reports, in 1931-33, have shown that the disease is also 
endemic east of the Appalachian Mountains, in the Middle West, and as far 
north as Montreal and south as Texas. According to Dyer, Rumreich and 
Badger (1931), the vector of this virus is the common tick of the dog; the 
mortality is stated to be about 25 per cent. 

THERAPY 

All attempts at specific drug therapy have failed. Wolbach says that the 
arsphenamines and atoxyl are not only useless but are in addition decidedly 
deleterious. This author, who has had much experience both laboratory and 
clinical with the disease, advocates the use of hypnotics, though I believe it 
is not the usual custom to employ them. He also advises that the patient 
be digitalized as in pneumonia. A liberal diet should be given, even to the 
point of pushing food in the beginning, and both external and internal hydro- 
therapeutic measures should be employed. 

At Hamilton, Montana, the U. S. P. H. S. prepares a vaccine, which, 
according to Perry (1928) and Parker (1933), has been of distinct value; the 
latter writes: “The vaccine affords complete protection in the average person 
against the milder strains and against the highly fatal strains to ameliorate 
greatly the course of infection and to insure recovery.” 

PROPHYLAXIS 

When tick-infested areas must be visited in spring and summer, such 
clothing should be worn as will force the tick to crawl up the outside, when 
he can be detected as he makes contact witli the short hairs of the neck. 
Rough white socks, worn on the outside of the leggings, will impede the 
progress of the tick and enable him to be readily seen. The entire body 
should be examined once during the day and again upon retiring. After 
removal of the attached tick it is the custom, in the West, to cauterize the 
spot with the silver nitrate stick or nitric acid ; Parker (1933) believes this to 
be a good practice. 


SCARLET FEVER 

Scarlet fever is an acute infectious disease caused by Streptococcus 
scarlatinae. It is very much more common during the first decade of life 
than during any other period, and, though ocewring sp^adically, has a 
strong tendency to become epidemic, the seasonal incidence being greatest 
in l^e school period of September to Jime. The virulence of the disease 
varies, mortality among children in the various epidemics being from 3 up 
to as high as 90 per cent; after the eighth year, mortality rarely runs above 3 
to 4 per cent. 
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The typical case is characterized by the sudden onset with nausea and 
vomiting, high fever, sore throat, and the appearance within twenty-fow 
hours of a generalized, scarlet, maculopapular (“goose flesh”) rash on the 
body and a punctate eruption on the roof of the mouth. The “strawberry” 
appearance of the tongue is regarded as characteristic of the disease. The 
temperature and other symptoms usually begin to subside gradually within 
five to seven days, and a few days after the disappearance of the rash the 
period of desquamation begins. It is during this period of desquamation, 
which lasts* for several weelb, that the secondary symptoms may arise; of 
these the most severe are peritonsillar and retropharyngeal abscess, cellulitis 
of the neck, otitis media and mastoiditis, nephritis, and arthritis. 

There are several atypical types of the disease and two definitely recog- 
nized malignant types : the fulminating type in which death occurs from acute 
failure of the heart almost before the symptoms of the disease have appeared, 
and the septic type in which the anginal process in the throat quickly 
involves the nose and the larynx and trachea, with death from general 
sepsis. 

Scarlet fever is one of the diseases of which the great Sydenham (1624-89) 
has left a first-hand account, separating it from measles and giving it its 
present name; its confusion with measles, however, persisted for a long time 
after hie day. Following the period which corresponds roughly with the 
American War for Independence (late eighteenth century), scarlet fever 
spread rapidly over both hemispheres, and now occurs all over the world 
but is extremely rare among natives of Africa and India. In our own times 
the study of the disease is remarkable for being enriched by the contributions 
of two women: Ruth Tunnicliff, who separated the causative hemoljrtic 
streptococcus from that of erysipelas (1920-27), and Gladys Dick, who 
worked most profitably on both the bacteriology and serology of the disease 
(1921-27). 

THERAPY 

Mild cases of scarlet fever require practically no treatment, though the 
physician often experiences diflSculty in keeping the little patients in bed 
until the danger of the establishing of secondary symptoms has passed. 
Children will usually take large quantities of fluid quite readily if offered in 
the form of lemonade. Diet is usually maintained in the beginning on the 
liquid basis, with milk predominating, but I believe that the causal relation- 
ship of a full diet to nephritis in this disease has not been established. 
After desquamation begins, the patient is much relieved by the application 
of ordinary petrolatum to which a small amount of phenol has been added, 
but it is well to keep the proportion of phenol below 0.6 per cent if the entire 
body is to be anointed ; I have seen a case of mild nephritis caused by one 
application over the entire skin surface of an ointment containing 2 per cent 
of phenol. The complications must be treated as such when they make 
their appearance. Of course most rigid quarantine of patient and nurse 
is to be maintained throughout and is not to be lifted until desquamation 
is completed, and then only if there are no discharges from the mouth, nose 
or ears. 

Prophylaxis and Treatment with Specific Antitoxin. — ^This matter has 
been revived during the last few years and, thanks to the indefatigable 
efforts of the Dicks, has been accorded its deserved place in therapeutics. 
Moser (1902) in Austria, and Savchenko (1905) and Gabritschewsky (1907) 
in Russia, had advanced far in the utilization of antitoxin in scarlet fever, 
but they were very much handicapped in their work by the fact that their 
product lacked unif ormity for the reason that no test reactions had been 
devised by which it could be standardized. Leaving aside, for others to 
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argue, the question of whether or not Gabritechewsky fully identified ‘the 
specific hemolytic streptococcus as the cause of scarlet fever, the fact un- 
deniably before us is that we are in present possession of an antitoxin of uni- 
form quality — 1 cc. of which is just like any other cubic centimeter. The 
names of Schultz and Charlton, in Germany (1918), and Mair, in England 
(1923), must be associated with this triumph, but I believe that the chief 
credit is due the Dicks, in the United States (1923), who have succeeded in 
causing scarlet fever in the human and have not only devised a skin test that is 
of great value in the diagnosis and in the identification of those who are sus- 
ceptible to the disease, but have also utilized this test in the standardization of 
the antitoxin. Dochez, in the United States ( 1924) , had also devised a method 
of producing an antitoxin of uniform quality, in which he utilized the 
Schultz-Charlton test for standardization, but, since his early product was 
not entirely satisfactory, the palm of priority would seem by right to belong 
to the Dicks. 

The intensive studies that have been made since 1923 in attempting to 
fix the value of this new antitoxin in both the prevention and treatment 
of scarlet fever do not, unfortunately, lend themselves to such brevity of 
discussion as would be suitable here. I shall therefore write below a list 
of authors whom the reader will find it profitable to consult in regard to the 
various phases of the subject, and shall then offer a summary of the facts 
that are already established. 

Authors . — ^Dick and Dick; Dochez et aL; Lindsay et aL; Nesbit; Rosen 
et al. (Russia); Graham; Park; Henry et aL (England); Blake et aL; 
Musser; Friedemann et al. (Germany); Toomey et aL\ Perkins; Okell 
(England) ; Blatt and Dale; Place; Hunt. (See Bibliography for complete 
references.) 

Summary. — 1. The Council-passed products which are at present (end 
of 1933) available in the United States are prepared (a) after the method of 
the Dicks by immunizing horses by injecting the soluble toxin of strains 
of hemolytic streptococci that have produced experimental scarlet fever in 
human beings, and (6) by the method of Dochez in which horses are immu- 
nized against the specific scarlet fever organism by the localization of the 
living streptococci in a subcutaneous agar nodule which grows and stimulates 
the production of antitoxic and antibacterial substances. Certain modifi- 
cations of these methods are employed by some producers. 

The product is available in three forms: (1) a vial containing sufficient 
antitoxin to perform several diagnostic skin blanching tests, (2) a syringe 
containing a single prophylactic dose of antitoxin (the quantity of which 
varies with the different manufacturers), and (3) a syringe containing a 
single therapeutic dose of antitoxin (the quantity of which varies with the 
different manufacturers). 

2. The antitoxin is given intramuscularly, only in extreme cases intrave- 
nously. When given early in the disease (preferably as soon as the rash 
appears) it almost invariably causes a marked reduction in the temperature 
within twenty-four hours and also a very distinct lessening in the severity 
of the sore throat and the other toxic symptoms. In the majority of cases 
the rash also disappears within twenty-four hours. Though the severity 
of the initial* febrile stage of the attack is thus lessened, the total duration of 
this phase may or may not be reduced. 

3. The period of desquamation is mueh shorter, so that uncomplicated 
cases can be released from quarantine much sooner than was formerly the 
case. 

4. When given very early, the incidence of complications is probably 
reduced — certainly the patient is placed in a better position to cope with 
any septic state whic^ may arise. 
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5. When given aftcf the rash has disappeared it is of little or perhaps 
no value, and when used solely against the late septic complications it is 
worthless. 

6. There is a growing feeling that the size of the present therapeutic dose 
should be increased. Immediate reactions and serum sickness occur just 
as they do whenever horse serum is used for any purpose — that is to say, 
with the same frequency and severity. 

7. It seems that a brief but almost immediate passive immunity is 
conferred upon a majority of individuals by the use of a prophylactic dose 
of the antitoxin. This passive immunization is not much employed, how- 
ever, for the following reasons: (a) its duration is relatively brief, leaving 
the child then in greater danger of anaphylactic reactions should it be 
necessary to inject horse serum on any subsequent occasion; (b) only about 9 
per cent of children exposed to scarlet fever will contract the disease; and 
(c) in view of the foregoing the liability to serum sickness following the 
injection is felt to contraindicate it. 

8. It appears that active immunity can be conferred upon an individual 
by the use of smaller doses at sufficient intervals. The immunity is estab- 
lished in from a few days to eight weeks, depending upon the age of the 
child among other things. Regarding duration of the immunity, Bull (1933) 
has recently made a very valuable contribution: after the lapse of eight 
years only ten of twenty-two children who had received three doses re- 
mained negative, whereas of twenty-eight who had received five or six doses 
twenty-two were still negative. The accepted method is to inject hypo- 
dermically the contents of a prophylactic vial once each week for five weeks; 
two weeks after the last dose repeat the skin test and inject an extra dose 
if the result of the test indicates it. Both the three-week injection method 
and the use of ricinoleated antigen yield inferior results, the latter causing 
at times particularly severe reactions; indeed, I believe that this prepara- 
tion is no longer commercially distributed. A toxoid preparation, similar to 
that employed in diphtheria immunization (see p. 43) is also used; it has 
the advantage of relative freedom from severe reactions because of contain- 
ing no horse serum, and is apparently challenging the antitoxin also upon 
the head of simplicity, since it need be given only three times at weekly 
intervals. 

Convalescent Serum. — Interest in the new, standardized antitoxin 
should not blind us to the fact that good results have been obtained by the 
injection of convalescent serum. This form of treatment was much used in 
Germany during the latter years of the nineteenth century and was revived in 
that country by Reiss and Jungmann in 1912, since which time it has been 
employed by a few individuals in nearly every country. Like the antitoxin, 
it is most effective when given very early ; apparently the immunity does not 
last longer than three or four weeks. In Header's (1930) study, 450 contacts 
were given 7.5 cc. each, intramuscularly, of the pooled serum of donors who 
had had scarlet fever within a year or a little later; none of the serum was 
more than six months old when injected. Of the cases, 2.9 per cent developed 
the disease as compared with an incidence of 12.8 per cent in a similar group 
of contacts not injected. Reactions do not follow the use of convalescent 
serum; for method of preparation, see page 114. 

IfnTOTiTi nt.rfl.TiafiiginTi.—lGnrdnn (1933) has been trying the transfusion of 
whole unaltered blood from recently recovered patients, which is believed 
to have value for its nutritive effect, its benefit to the secondary anemia, 
its transfer of large numbers of phagocytic leukocytes, and also for the 
passive immunity which it confers. No person has been used as donor be- 
fore the fifteenth day of the illness and he prefers that convalescfence shall not 
have exceeded three or four months as the other extreme. For infants and 
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small children usually 100 to 150 cc. has been given, for older children about 
300 cc., and for adults 500 cc. Sometimes two or three transfusions were 
given, much less often a larger number. From his experience in 246 cases, 
Gordon believes that immunotransfusion has its most important indication 
in acute septic scarlet fever (so-called “scarlatina anginosa” or “scarlatina 
necrpticans”) , in the late septic complications of the ear, nose and paranasal 
sinuses, and in postscarlatinal bacterial endocarditis; in malignant toxic 
scarlet fever he feels that less favorable results are to be expected than with 
scarlet fever streptococcus antitoxin. 

The blood of several individuals can be mixed; indeed, this is perhaps 
advisable as the efficiency of some sera is greater than others, irrespective 
of the severity of the attack through which the donor has passed. 

IMtercarochrome and Acriflavine. — ^Young has treated 4 cases of the 
severe type of scarlet fever, all of which appear to have been saved by the 
intravenous use of mercurochrome. (For technic, etc., see p. 163.) One 
of these cases has been recorded in ^eat detail by Young and Birkhaug. 

Gurevich (1930) has used acriflavine hydrochloride intravenously in 11 
septic cases, giving 10 cc. of a 0.5 to 2 per cent solution, repeated in two or 
three days. The course was not shortened but the patients were notably 
relieved symptomatically. 


SEPSIS 

(Septicemia) 

Following the example of Herrick and the frequent Continental usage, I 
am employing the term “sepsis” for the description of a syndrome which 
it is more usual to designate “septicemia” in the United States. This 
departure is made for the reason that the term “septicemia” places too 
great stress upon the presence of the causative organism in the blood 
stream and tends to foster the misconception that this disease entity is 
characterized by a state of affairs in which large numbers of the organisms 
are constantly floating about and multiplying in the circulating fluids of the 
body. To be sure, eruption of the causative micro-organism into the 
blood stream, and perhaps a succession of such eruptions, is a sine qm non 
for the development of sepsis, but the mere presence therein of these 
organisms is not in itself enough to justify the diagnosis — as witness t3T)hoid 
fever, in which there is a more or less persistent bacteremia, despite which 
we do not refer to the case as one of “septicemia.” From first to last 
sepsis is a clinically recognizable entity, which has at some time in its 
course the laboratory-demonstrable feature of organisms in the blood 
stream; but, as Churchman so well pointed out, it is not the fact of their 
presence there that is of importance, but rather that “they have come 
somewhence and are going somewhither.” He goes on to say: “Their 
source is the focus of infection; their destiny, other organs, in which they 
may set up lesions, or the filtering organs (Ismaph glands, etc.) where those 
of them_ which have escaped the antibacterial defensive mechanism of the 
circulating blood are either in part or in whole destroyed or eliminated 
Eliminate their source, as by complete excision of the focus, and you cut 
off the BUi^ly. They will then fairly soon disappear from the blood stream, 
provided they have not already produced secondary foci elsewhere, and 
provided the defensive mechanism of the body has not already completely 
broken down. . . . The mere presence of the bacteria in the blood stream is 
not, 'Uierefore, the most serious feature. The most serious feature is the 
fact th4t they are being transmitted by the blood stream, that a barrier 
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has given way, and that a local disease is becoming general.” The term 
“pyemia” should be dropped, for it serves to elevate to the rank of an 
independent entity what is really only an incident of a state of sepsis, namely, 
the development of metastatic abscesses at points remote from the original 
nidus of infection. 

Most cases of sepsis follow a surgical operation, an abortion or child- 
birth, an acute or chronic sinus infection or an infection of the same sort 
in the male genitals or the female pelvis, a sore throat, otitis media, or an 
apparently trivial superficial external wound; in a minority of cases the 
original focus cannot be determined. The onset is usually sudden, with 
chill and high rise of temperatime (the type of which varies somewhat 
with the organism involved) and rapid pulse and respiration, frequent 
gastro-intestinal symptoms, leukocytosis, multiform skin lesions, and a 
nervous involvement which varies between the extremes of wild delirium 
and coma. What organic involvements are to supervene cannot be pre- 
dicted in the beginning; endocarditis, suppurative arthritis, and embolic 
phenomena are frequent. Some patients die very quickly from an over- 
whelming toxemia, others linger only to succumb after several weeks or 
even months. Tileston places the general mortality at 60 to 80 per cent, 
Herrick at 70 to 90 per cent; the latter states that if cases with meningitis, 
endocarditis, general peritonitis, or pylephlebitis (all of which are almost 
uniformly fatal) are eliminated, the average death rate is only 50 per cent. 

It was principally sepsis, of course, that made the hospitals of old the 
shambles that they were. So late as the eighteenth century even physicians 
declined hospital service “as equivalent to a sentence of death.” Reforms 
followed the independent repoiis, in 1777-89, of Tenon with regard to the 
deplorable state of affairs in the Hotel Dieu in Paris, and John Howard on 
numerous institutions on the Continent. However, real cleanliness only 
came into effect after Florence Nightingale began her labors in 1854. 
Lister, in 1867, inaugurated the era of surgical antisepsis which finally led to 
the aseptic technic. 

THERAPY 

The esteemed mentor of my student days. Professor G. A. Hendon, used 
eloquently to maintain that the outcome in a given case of sepsis depends 
upon the interrelationship of the “four big V's,” which were the following; 

1. Variety of the organism. 

2. Volume of the organism. 

3. Virulence of the organism. 

4. Vital resistance of the patient. 

In what follows I have attempted to exhibit a therapy that is directed 
toward an adjustment of these four factors. 

1. Variety of the Organism. — ^There is nothing to do about this. In the 
majority of cases the invader will be one of the streptococci, or it may be a 
staphylococcus, or one of the colon group, or what not. I do not believe 
that the proposers of any of the sera and vaccines have proved the specific 
value of their products in the treatment of acute sepsis. Antistreptococcus 
serum has been before the profession since 1895 and is still waging a fight to 
hold what little good opinion it may have gained, and there is no convincing 
evidence as yet that the use of scarlet fever antitoxin will be crowned with 
any greater success (Bibliography: Sanderson et al; Burt-White; Lord 
and Holmes; Rosher; Comber; Cadman; Burton and Balmain; Benson and 
Rankin) . 

2. Volume of the Organism. — ^Every reasonable attempt should be 
made to halt the influx of organisms into the blood stream by eliminating 
the primary or secondary foci. Sometimes this is relatively ewy, as in the 
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case of carbuncle or sinus thrombosis following a mastoid operation; but the 
inaccessibility of the focus, or the gravity of the patient's condition, often- 
times makes radical interference impossible. In puerperal sepsis, especially 
if it follows incomplete abortion, some practitioners believe that an attempt 
should be made to evacuate remnants of the placenta from the uterus, if 
this can be done without anesthetic; following this an antiseptic douche 
should be used (Hirst recommends tincture of iodine 2 drachms, 95 per cent 
alcohol 8 ounces, sterile water to make 2 quarts; Hobbs introduces a catheter 
into the uterus in the morning and irrigates with 100 cc. of warm glycerin 
every hour for from three to six hours, theji removes the catheter) , but if the 
temperature continues high, or drops and soon again rises high, no further 
manipulations should be performed and even t^e douche or glycerin irriga- 
tion should be discontinued. Perhaps the majority of obstetricians, however, 
disagree with this plan of treatment and prefer a radical policy of “hands- 
off!" from the very beginning in all cases; the only interference they employ 
is the draining of accessible pelvic pus collections as soon as they develop. 

Placing the patient in the well-known Fowler position is of great 
advantage in these pelvic cases; walling off of the local process is thus 
facilitated and its spread to other parts of the peritoneal cavity, as well 
as the access of organisms and toxins to the general circulation, is made much 
more difficult. 

3. Virulence of the Organism. — ^We cannot avoid a discussion here of 
the intravenous use of dyes in the treatment of sepsis, of which mercuro- 
chrome is the chief. In his most recent (1926) complete review of the 
clinical results obtained with the drug. Young includes the following table 
(Table 14), which I have slightly simplified: 


Tablb 14. — Results in Onb-hundrbd-and-seventt-three Cases op Sepsis Treated 
WITH Mercurochrome-220-soluble Intravenously 


Origin of sepsis. 

Total 
number 
of cases. 

Cured or 
perma- 
nently 
improved. 

Action 

M-220 

doubtful. 

Improve- 
ment only 
tempo- 
rary. 

Failed. 

Geiiito-urinary 

22 

16 (72.7 
per cent) 

0 

1 (4.5 
per cent) 

5 (22.7 
per cent) 

Traumatic or postoperative . . . 

31 

21 (67.7 
per cent) 

1 (3.2 
per cent) 

3 (9.7 
pel cent) 

6 (19.4 
per cent) 

From throat infection ^ . 

8 

6 (75.0 
per cent) 


2 (25.0 
per cent) 

1 (7.1 
per cent) 

0 

From ear or lateral sinuses. . . 

14 

11 (78.6 
per cent) 

0 

2 (14.2 
per cent) 

From Osteomyelitis or abscess. 


7 (70.0 
per cent) 


0 

3 (30.0 
per cent) 

Puerperal 

66 

41 (62.2 
per cent) 

8 (12.1 
per cent) 

1 (1.5 
per cent) 

16 (24 0 
per cent) 

Endocarditis 

18 

4 (22.2 
per cent) 

0 

4 (22.2 
per cent) 

10 (55.5 
per cent) 

Focus unknown 

4 

3 (75.0 
per cent) 

0 

0 

1 (25.0 
per cent) 

Grand Total 

173 

109 (63.0 

9 (5.2 

12 (6.9 

43 (24.8 



per cent) 

per cent) 

per cent) 

per cent) 


Here then we have 173 cases of sepsis treated by mercurochrome, in 
which, counting all the cases in the last three columns as deaths, there was 
a total mortality of 37 per cent — ^the average mortality, according to the 
authorities quoted above, being from 60 to 90 per cent in all types of cases. 
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Of course if this were the whole of the evidence there could be no doubt 
about the advisability of using mercurochronie as a routine in all cases of 
sepsis; but I am aware that it is not and that many adverse reports have 
appeared in the literature. But in attempting to make ^a fair .survey of 
the subject one is struck by the .fact that all of these reports are upon a 
much smaller number of cases than is offered by Young, and that in many of 
the cases the drug was not used until the patient was quite evidently pre- 
paring for exitus. Young has published many of his cases in great detail 
(see Young, 'Hill and Scott in Bibliography) ; so too have the adverse writers 
(see Brill and Myers in Bibliography) , but if their cases have all been 
‘failures, it cannot be said that Young has not also published failures; indeed, 
he says: ‘^In many cases I admit a complete inability to explain why the 
drug, often amazingly effective in many cases, is utterly futile in others.” 
It is also freely stated that among the non publishing majority of the 
profession only the successful cases are talked about. I wonder how true 
this is; in my own small acquaintance I know two physicians who have 
many times used mercurochrome successfully in sepsis and have neither 
communicated their results to Dr. Young nor published them in any form, 
and I know a third man who has dedicated the rest of his life to the uncriti- 
cal condemnation of the drug because he had two failures in the 2 cases in 
which he used it. 

The reader will kindly note that I am not writing of the unfortunate 
advocacy of mercurochrome as a panacea, but only of its use in the treat- 
ment of sepsis; nor do I wish to be read as stating tliat its place is secured 
as yet even here. But that the drug is gaining rather than losing as time 
goes on, I do believe — though this is contrary to the prevailing popular 
opinion. Regarding the danger of injecting this mercury-carrying dye 
into the blood stream, if we accept the report of St. George, who found mer- 
curochrome responsible for severe kidney and intestinal lesions in 5 cases 
coming .to autopsy, must we not also accept that of Young, who says: 

'Tt has been asserted that mercurochrome is dangerous, particularly 
to the kidneys. By analysis of all the cases that we have treated at the 
Brady Urological Institute, the general falsity of this assertion was defi- 
nitely proved. While we admit that in many instances a mild albuminuria, 
sometimes accompanied by casts, persisted for a few days or sometimes as 
long as a week, I have not seen a single case among the 100 or more which I 
have personally treated in which a definite permanent injury to the kidney 
has resulted, from even repeated injections of mercurochrome.” 

Thus it would seem that if the kidneys arc sometimes injured, as in 
St. George’s cases, tliis is certainly the exception and not the rule; and so 
it is in animal experiments also — for every bit of evidence that the kidneys 
are damaged there is much more that they are not. One is tempted to 
believe that occasionally the drug, for reasons unknown, is capable of 
producing mercury injury to the kidney — ^which would be in line with expe- 
rience in the case of other potent drugs, all of which are capable at times 
of causing violent poisoning of their own peculiar sort. 

Mercurochrome is the brightest exemplar of the new chemotherapy, 
but a number of other substances are also being used, notably gentian violet 
and acriflavine base; metaphen is perhaps also conveniently included here. 
That this type of therapy will ultimately be approved or rejected solely 
^pon the record of its use in the clinic is most highly to be desired, for the 
charge that our medical science is decadent can never be sustained so long 
as the laboratory is dominated by the clinic. I would therefore wish to 
consider briefly in this place, at the risk of a seeming pedantry, a few of our 
preconceived theoretical notions lyhich I believe are militating against the 
freer trial of a promising innovation in therapeutic tactics. 

11 
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(o) First, our belief that only the protozoan infections can be success- 
fully treated by the use of specific chemical agents. That is to say, when we 
review the list of “specifics” wc find no warrant for the belief that bacteria 
will succiunb to such agents — as witness: quinine in malaria, tartar emetic 
or the arsenicals in trypanosomiasis, emetine in amebic dysentwy, tartar 
emetic in kala-azar, the arsenicals in yaws, syphilis and relapsing fever. 
AU protozoan affairs, yes; but what will happen if we take certain liberties 
with the arbitrary bacteriological classification now in vogue — if, for instance, 
the spirillae are lifted bodily out of the protozoa group and placed among the 
bacteria, a readjustment which is claimed to be long overdue by a number 
of observers? Simply this, that we shall then have to acknowledge quite 
a number of bacterial maladies that succumb to specific chemical agents; 
to wit, S3q)hilis, yaws, relapsing fever, a number of spirilloses in the lower 
animals, etc. And, furthermore, it is not true that there is no specific 
chemical agent for an organism that is beyond cavil a bacterium, for the 
fact is overlooked that in optochin hydrochloride we already have such cm 
agent. The pneumococcus does succumb to this drug, but — and this is 
wholly incidental — ^its use happens to cause blindness in the human. 

(b) Second, the conception that the agent is effective only if it accom- 
plished a total destruction of all the organisms at one fell swoop. I would 
throw out all of the contradictory rabbit and human experimental work 
on the therapia sterilisans magna idea as unnecessary and cumbersome 
baggage, since it occupies room which might be utilized to much better 
purpose by investigations into the matter of bacteriostasis. We know that 
in diseases other than sepsis recovery can take place without a preliminary 
disappearance of all organisms from the tissues, in which cases we assume 
that those remaining are no longer effective in prolonging the attack of the 
disease because the antibody barrier is raised against them. But the raising 
of this barrier takes time even in ideal cases, and it would seem to be an 
especially laborious process in sepsis ; would it not therefore be a tremendous 
help to the patient if the attacking forces could be lamed in some way 
though, they were not actually killed — ^that is to say, may not an effective 
bacteriostasis be worth almost as much as bacteriolysis? That dye therapy 
can best be evaluated upon bacteriostatic grounds is a possibility distinctly 
worthy of exhaustive investigation. On this point Churchman says: “The 
dye may only stop motility, it may check sporulation, it may prevent 
fission, it may produce a curious condition of the bacteria which can only 
be described as suspended animation, a condition in which they lie dormant 
for long periods of time, finally becoming active and virulent again. . . . 
If the blood stream and through it the tissues could be kept in a condition 
inimical to the growth of bacteria (and very small amounts of dye might 
accomplish this purpose) a state of affairs might well be produced in which 
with this slight aid, though no organisms have actually been killed, the 
patient might turn defeat into victory. Such a generalized bacteriostasis has 
never been proved to exist after dyes have been injected, but it is quite 
likely that it does exist, at least for a short time.” 

(c) Third, that the effective contact of destructive agent and infective 
organism can take place only in the blood stream. The notable example 
here is quinine, of which we say that it destroys the parasites in the blood 
stream as they erupt from the erythrocytes, which presupposes of course the 
constant presence in the stream of a considerable amount of quinine. It 
may be done in this way, but I believe the evidence is equally strong that 
the drug is rapidly pocketed in certain organs — ^probably the spleen princi- 
pally — ^where it accomplishes . its benevolent purpose when the parasites 
are in due couree se^ed to it by the cirilulation. The work of Ramsden, 
Lipkin and Whitley, in 1918, indicated that about 90 per cent of the quinine 
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injected intravenously in man disappears from the blood stream in one 
minute, and is stored in the tissues. By analogy, the facts with regard to 
T^e I serum in pneumonia are of value here. Whatever curative proper- 
ties this serum exhibits are not possessed in the form of antitoxic substances 
but as directly antibacterial substances such as agglutinins, precipitins, 
etc. — ^yet the good effects of the use of the serum are best seen if it is used 
early, i. e,, before there is a septicemia. This would seem to show that h 
specific remedy can accomplish the destruction (or destroy the virulence) 
of organisms when it is injected even though the organisms arc not in the 
blood at the time. 

Mercurochrome Technic. — Mcrcurochrome is most frequently used in 
1 per cent solution, 23 cc. of which arc to be given per hundred pounds body 
weight (this is sometimes expressed as 5 mg. of the drug per kilogram body 
weight, in 1 per cent solution). One of the standard tablets per ounce of 
water makes a 1 per cent solution, or the granular form of the drug may be 
used ; this latter form is put up in tubes which contain 7.5 grains (0.5 Gm.) , and 
the contents of one such tube dissolved in 50 cc. of water will make the 1 
per cent solution. The water should be freshly distilled, if possible, and 
should be warmed to body temperature either before or after making the 
solution; this solution is of course sterile and does not require boiling — 
indeed, boiling makes its use much more dangerous. 

Evidence is accumulating that there may be considerable danger inherent 
in the liberation of large quantities of bacterial poisons at one time, as is 
thought to sometimes occur when the dyes are injected in the above dosage, 
and that it might therefore be a safer procedure to abandon the routine 
use of large doses at twelve to twenty-four or thirty-six-hour intervals in 
favor of a smaller dose more frequently repeated. Kilduffe's experience 
with a very severe case of sepsis in an adult lends support to this 
belief. He gave in all a total of 0.11 Gm. of mercurochrome as follows: 
first dose, 5 cc. of 1 per cent solution; twenty-one hours later, 5 cc. of 0.5 
per cent solution ; four days later, 3.5 cc. of 0.5 per cent solution ; two weeks 
later, 3.5 cc. of 0.5 per cent solution. These doses were small but they cer- 
tainly were not frequently given; however, Kilduffe used the leukocyte 
count and the general clinical picture to determine when he should repeat 
his dose, and he believes that he was thus enabled to avail himself of the 
bacteriostatic properties of the remedy while still avoiding such large doses 
as might have caused a fatal termination in his very ill patient. 

Reaction , — ^The type of reaction which follows full doses of the drug 
in perhaps more than half of the cases is certainly the greatest objection 
to its use. This reaction is characterized by a chill, which may be slight 
but often lasts several hours, nausea, vomiting and diarrhea, and a high rise 
followed by a sharp drop in temperature. In a smaller number of cases 
there is more or less salivation and sometimes a quite severe stomatitis. 
This matter of the reaction is additional reason for testing the efficacy of the 
smaller dose, though it should be pointed out, in passing, that the belief is 
current among some observers that in the reaction itself lies the greatest 
therapeutic worth of the dye. 

Metaphen Teclmic. — ^Bernstine (1933) gives an initial intravenous in- 
jection of metaphen 1: 1000; the usual adult dose is 10 cc. with appropriate 
reductions for children and for elderly individuals — an initial dose of 20 cc. 
is said to be followed only infrequently by reactions. Bernstine states that 
the injections may be safely repeated every other day and that some of his 
patients have received injections daily without any untoward effects (i. c., 
renal irritation, jaundice or gastro-intestinal disturbances) ; he points out, 
however, the necessity of using a small gauge needle and injecting very 
slowly. 



164 


TREATMENT IN GENERAL PRACTICE, 

Ctentian Violet Technic. — ^This (fye has most frequently been used at 
the rate of 6 mg. per kilogram body weight, which would seem to be the 
maximum safe dose. The usual concentration is 0.5 per cent, though some 
writers recommend a dilution as high as 0.25 per cent Shallenberger 
remarks that a concentration of 1 per cent sometimes causes localized 
thrombosis of veins at the site of injection. After injection of all concentra- 
tions the skin and mucous membranes take on a deep cyanotic appearance 
which persists for four hours or more. There is sometimes nausea but 
rarely the violent reactions which so frequently follow the use of 
mercurochrome. Preparation: Dissolve the dye in physiologic salt solution, 
mark the height of the solution on the flasks and then add distilled water 
slightly in excess of this; boil down to the mark again. Discard solution in 
which particles form upon cooling. 

Acriflavine Base (Neutral Acrifiavine) Technic. — The average dose 
is 6 mg. per kilopam body weight. Prepare the solution (1 per cent) as in 
the case of gentian violet. Store in amber bottle and discard all solution 
more than one week old. 

4. Vital Resistance of the Patient. — ^The diet should be as nutritious 
and as full as possible. Where nutrition is not being maintained the advan- 
tages of an intravenous injection of glucose should not be overlooked. As 
in all infectious diseases, fluids are to be pushed; indeed, it is usually felt 
to be necessary in sepsis to resort to hypodermoclysis or proctoclysis. 

Blood transfusion is often resorted to, sometimes with a considerable 
measure of success. In the cases of pronounced anemia, which are many 
times a part of the picture in streptococcic sepsis, they would seem to be 
especially indicated. Brody and (Crocker (1932) have employed ‘‘specific 
immunotransfusion^’ with good results in a c^se in which five ordinary trans- 
fusions had been productive of no improvement. The donor was “immu- 
nized^' by four weekly injections of a vaccine prepared from the hemolytic 
streptococcus isolated from the patient’s blood stream — doses increasing 
from 50 to 250 million killed organisms one week after the last injection, 
150 cc.,of his blood was tranfused into the patient by the citrate method. 
Stephenson (1933) also reports favorably. 

The production of a local abscess in the hope of thus stimulating a general 
production of antibodies is a practice regularly followed by a few practi- 
tioners. The procedure is to inject about 10 minims (0.6 cc.) of the oil of 
turpentine into one of the buttocks and then drain the abscess when it is 
fully formed. 

Protein Therapy. — Since 1914 the nonspecific foreign proteins have been 
much used in the treatment of infectious diseases but unfortunately we have 
no extensive statistical studies of their eflicacy. Typhoid vaccine intrave- 
nously, or milk intramuscularly, will probably accomplish all that can be 
expected from any of these proteins. The milk is boiled for ten minutes, 
cooled to body temperature, and 5 to 10 cc. injected into the gluteal region. 
From 25 to 100 million of the typhoid bacilli, in the ordinary vaccine, are 
slowly introduced into a vein. It is thought that the good results follow 
upon the more or less violent reactions which succeed these injections. 

Bacteriophage. — ^There is much talk of ’phage, but I am unable, either 
in the literature or the experience of my acquaintance, to find a study of it 
in sepsis that is really worthy of the name. It is used intravenously in 
doses of 1 to 5 cc. ; attempts are now being made to free the suspensions of 
disturbing ingredients from the culture media. 

Venoclysis. — ^This is the term employed by Hendon to designate the 
method, introduced by him in 1924, of administering glucose solution by the 
vein continuously during many hours or days. Among other conditions 
(see Index), he has used it successfully in several very severe cases of 
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sepsis. In Germany, where the method was independently introduced by 
Kirstein in 1925, it is being particularly favored in puerperal cases, 
according to Melzner (1932). This slow, uninterrupted administration of 
nutriment-containing fluid seems to favorably influence the whole circulatory 
apparatus as well as to dilute and wash out toxic substances from the blood 
and organs. Ten per cent glucose solution in physiologic saline, or in Ringer^s 
solution, is employed by means and apparatus described on page 777. 
Experience has shown that a rate of 200 cc. of fluid per hour, or a range of 
between 4000 and 6000 cc. per twenty-four hours, is optimum for the adult. 
McConnell (1930) studied the blood sugar level in 15 of his cases; the first 
reading by the Folin-Wu method one-half hour before starting the veno- 
clysis averaged 120 mg. per 100 cc.; first half-hour after beginning venoclysis, 
200; second, 175; third, 150; fourth, 135; fifth, 130; sixth, seventh and 
eighth half-hour readings, 120 each. The urine output is in most cases 
approximately one half the amount of fluid administered. Increased lacrimal 
secretion or edema of the eyelids is regarded as evidence of saturation, but 
is rarely seen. Hendon watches the urine, disregards the trace of sugar, but 
when it reaches 1 per cent reduces the concentration of the glucose in the 
fluid ‘‘because there is no useful purpose accomplished by allowing an excess 
of sugar to circulate in the economy.” Cases of continuous venoclysis for 
sixteen and twenty-one days are on record. Kiistner (1932) criticizes what he 
considers an abuse of the method as employed in some quarters, which con- 
sists in injecting the first 300 to 500 cc. in a few minutes only. Hendon, too, 
has emphasized the danger of this, for he was always able to produce chills 
by squeezing the tube to cause a sudden delivery of the fluid into the circula- 
tion ; reactions do not accompany or follow the slower administration. 


SMALLPOX 

(Variola) 

“Since my Lady Mary Wortley Montagu brought home the custom of inoculation 
from Turkey (a perilous practice many deem it, and only a useless rushing into the jaws 
of danger), I think the severity of the smallpox, that dreadful scourge of the world, has 
somewhat been abated in our part of it; and rememl>er in my time hundreds of the young 
and beautiful who have been carried to the grave, or have only risen from their pillows 
frightfully scarred and disfigured by this luiiiady. Many a sweet face hath left its roses 
on the bed, on which this dreadful and withering blight has laid them. In my early days 
this pestilence would enter a village and destroy half its inhabitants: at its approach it 
may well be imagined not only that the beautifid but the strongest were alarmed, and 
those fled who could. One day, in the year 1694 (1 have good reason to remember it). 
Doctor Tusher ran into Castlewood House, with a face of consternation, saying that the 
malady had made its appearance at the black-smith’s house in the village, and that one 
of the maids there was down in the smallpox.” 

— W. M. Thackeray: “The History of Henry Esmond” 

Smallpox has doubtless existed since the earliest times in China, India, 
Africa and the Mediterranean littoral, though there is considerable doubt 
whether it was described by the Grcel^ or even the early Romans. It did 
not reach England until the tenth century. Cortez • brought it to the 
western hemisphere (Mexico) shortly after the discovery of the New World. 
The disease is now held in check by vaccination throughout the civilized 
world but still holds ravaging sway in the hinterland of the less enlightened 
countries. It tends to assume a very mild form (varioloid) where com- 
pulsory vaccination is rigidly enforced, but whenever a community becomes 
lax in the matter there it appears in the old malignant form; this was very 
conclusively shown in the several severe epidemics on the American conti- 
nent during 1922-23-24. 

The black race is much more susceptible than the white. The disease is 
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caused by an unidentified virus and is contagious by contact during any 
time that there are symptoms ; it is probably also air-borne to some extent, 
at least such dissemination has not been disproved. It is more frequent 
during the colder months of the year. The average period of incubation is 
from ten to twelve days, but it may be from five to twenty-one days. 

In most cases the onset is abrupt with a chill or chilliness, headache and 
severe backache, rapid and high rise in temperature and accompanying rise 
in pulse and respiratory rates, generalized body pains and nausea, and 
many times persistent and violent vomiting. Menstrual flow often appears 
out of its due order and abortion is frequent in pregnant women. About 
three days after the onset of the disease a macular eruption appears (on the 
face and wrists first) which soon becomes papular, and in another three 
days this has become vesicular; some of the vesicles become umbilicated and 
multilocular. About the ninth day of the disease the pocks will have 
become pustular. Schamberg has estimated that in a case of moderate 
severity there may be as much as 5 quarts of pus contained in the pocks 
all over the body. At this stage the patient is often very odorous. Lesions, 
which stop short of vesiculation, are frequent on the mucous membrane of 
the mouth, nose and tongue; usually also there is enough involvement of 
the pharynx and larynx to make for extreme discomfort and hoarseness. 
At the appearance of the eruption the fever and other symptoms usually 
sharply subside, but this is not invariable; at this time also the patient 
may manifest signs of cerebral disturbance, which is usually more truly a 
dementia than a delirium. Following the afebrile period there is a second 
rise in temperature which coincides with the pustular stage of the eruption. 
This second period of fever terminates with the beginning of desiccation, 
about the twelfth day of the eruption, but may continue for a long time if 
the case has become one of secondary sepsis. 

It is not in order to describe here the various types of smallpox, such as 
the confluent, the purpuric and the hemorrhagic. The African “alastrim” 
(South American “amaas^O is probably, but not certainly, identical with 
the very mild form of the disease which has been described in various other 
parts of the world. 

THERAPY 

There is little to offer in the way of drug or biological therapy in smallpox. 
In severe cases, the treatment must frequently become that of sepsis (see 
p. 158). In mild cases, a nutritious diet and plenty of fluids are indicated 
as in all of the infectious diseases. In the beginning it is desirable to 
relieve the severe pains by the use of such remedies as acetylsalicylic acid, 
10 grains (0.6 Gm.) every three or four hours, phenacetin, in the same dose 
and at the same intervals, or amidopyrine in a single dose of 6 grains (0.3 Gm.) . 
Sometimes these milder remedies will not suffice and % grain (0.008 Gm.) 
morphine sulphate must be given. The vomiting is perhaps best controlled 
by gastric lavage with 1 per cent sodium bicarbonate solution. Cowie 
states that severe uncontrollable vomiting is quite regularly controlled by 
the slow intravenous injection of glucose solution. (For technic, etc., 
see p. 776.) 

The severe itching that often occurs is much relieved by the following 
lotion, which has the objection, however, that it dries into a thin crust 
that may aggravate the condition unless it is frequently washed off with 
olive oil, not with water. 


IJ. Phenol Sbs 2.0 

Prepared calamine ‘ Siiss 10 .0 

Zinc oxide 5iis8 10 .0 

Glycerin iijxl 2.4 

Solution of calcium hydroxide to make Siv 120.0 
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Twenty per cent argyrol solution should be dropped into the eyes twice 
daily from the beginning, and one should be especially attentive to the 
possibility of scarring from conjunctival lesions if the face is so much swollen 
as to close the eyes. 

It would seem that all measures directed toward limiting the amount of 
scarring are unavailing. If scratching were the chief factor, then it would 
seem that children should be the most afl3icted in this regard; the fact is, 
however, that the cosmetic result is very much better in children than in 
adults. Scratching is of course to be resisted as much as possible for it 
certainly increases the liability to secondary infection. 

Removal of Scars. — ^The use of trichloracetic acid is said to be some- 
times successful in removing smallpox scars. (See Wise, F., in the 
Bibliography.) 

Preventive Vaccination. — It is said that the Chinese have for many 
centuries practiced a crude kind of vaccination by thrusting human smallpox 
'scabs up the nose. The Turks had refined upon this somewhat in that 
they introduced some of the pus from such a scab into a small incised wound 
of the arm; after an incubation period of a week or so the patient experienced 
a mild attack of the disease and was then immune. This was the practice 
which Lady Mary Wortley Montag^ brought home to England in 1727, 
where, after some preliminary opposition, it was much used until supplanted 
by the Jenner method. Schamberg says that the custom never enjoyed 
much popularity on the Continent; certainly by all accounts these induced 
cases were by no means always mild. Jenner, the English physician, 
conferred upon the world the great boon of vaccination with the virus of 
cowpox in 1798. I shall not describe here the technic of a procedure which, 
through its faithful practice by the profession during the last one hundred 
years, has brought the enlightened world to regard a person who permits 
himself to contract smallpox, through a neglect of this simple preventive 
measure, as a most reprehensible individual. Parenthetically, I would recom- 
mend that every physician send to the U. S. Government Printing Office for 
Reprint No. 1137, P. H. Reports, the authoritative paper of Leake: “Ques- 
tions and Answers on Smallpox and Vaccination.” Women may be vaccin- 
ated at any time during their pregnancy without fear of obstetrical complica- 
tions, but successful vaccination of the mother does not convey specific 
immunity to the infant. Children should be vaccinated at about six months, 
again on entering school, and again at puberty; all children and all adults 
should be revaccinated whenever an epidemic threatens. 

Postvaccinal Nervous Disorders , — ^The recent (1931) British statistical 
study, which may be accepted as a reliable gauge of conditions obtaining 
throughout the western world, reveals chat for each million persons vaccinated 
for the first time there are nineteen disorders of the nervous system, with 
six or seven deaths, and for each million persons revaccinated there is one 
such disorder, with a fatal issue. Clearly, there is no cause for anxiety here. 
Since the great majority of the cases are in children primarily vaccinated 
between the ages of three and thirteen, the well-established precept of 
vaccinating in early infancy is roundly confirmed. Jorge’s (1932) study 
is most exhaustive. 


SPRUE 

Sprue is a chronic wasting disease of the tropics with endemic foci in the 
Malayan Archipeligo, China, India, Australia, all the Island groups of the 
tropical Pacific, Japan, tropical Africa, and the AVest Indies. It has prob- 
ahlv nnpiirrod in thp sniithprn United States since verv earlv times: indiirp. 



168 TREATMENT IN GENERAL PRACTICE 

nous English and German cases have also been reported. The Panair 
Canal Zone and Bra^fil (according tp Ashford) are singularly free from tr 
disuse. 

oprue, which tends to progress in a series of exacerbations, is charactei 
ized by a sore and excoriated tongue, excessive intestinal fermentatior 
light colored, frothy, fetid stools, and a blood picture much like that o 
pernicious anemia. There is usually very little abdominal pain, but the 
patient often complains of being “sore from mouth to anus/' Except in 
the terminal stages, the diarrhea is not so frequent as it is exhaui^ing. 
Tetany is occasionally an outstanding symptom. In long-standing cases the 
victims become very cachectic and die from inanition or intercurrent disease. 
I have placed this interesting malady among the infectious diseases because 
Ashford and other investigators believe the fungus. Monilia psilosis, to be 
responsible for the production of the disease, though the etiologic role of this 
organism is far from being universally accepted. 

THERAPY 

Diet. — Ashford believes that the disease supervenes upon a period of 
previous ill health due to the excessive consumption of cereals, sweets 
and greasy foods. This dietary imbalance establishes an acid state of 
affairs in the digestive tract which enables Monilia to colonize there. In 
his scries of cases, of the 976 not diagnosed as sprue, only 1.2 per 
cent were found to be carriers of the organism, while 85.5 per cent of the 
740 clinical diagnoses of sprue were confirmed by serological and mycological 
examination. However this may be, a strict regulation of the diet seems 
essential in the treatment of the disease after it is fully established. Ashford 
says that the majority of patients recover if fed on a diet with a low fat 
content and free from cereals and the sugar of commerce, but all students 
of the disease are not so sanguine. Sir Leonard Rogers reported a series 
of 45 cases from India, in 1921, among which there was a probable 
cure in only 1 case and material improvement in only 18. All are agreed, 
however, that in cases of long standing the patient^s only . hope is to 
go upoii a rigid milk diet, and that in all cases the treatment is best begun 
with this diet, other foods being added very cautiously after all symptoms 
have disappeared; in addition, it would seem best to permanently exclude 
sugar, and perhaps cereals, from the diet. For individuals who cannot* 
tolerate milk, finely chopped beef, as little cooked as possible, may be 
substituted. 

In a few cases, strawberries would appear tp act almost as a specific 
remedy in the disease. In New Orleans the banana treatment, which seems 
to have originated with Bastedo in New York, is much used: 10 to 15 
bananas and nothing else per day for several days; very good results are 
claimed. 

Tetany. — In 1923, Scott propounded the theory that sprue is caused by a 
diet with excess fat or protein, which is supposed to stimulate a gastric hyper- 
acidity. This in turn, by overstimulating the pancreas, causes an excess 
liberation of fatty acids in the intestinal tract, with a resulting toxemia and 
an increased loss of calcium from the body because much of this element is 
utilized to form calcium soaps from these fatty acids. Finally, it is assiuned 
that there arises a parathyroid deficiency as well. Ashford (1928), and 
Starr and Gardner (1930), have confirmed the low blood calcium finding 
but are inclined to ascribe it entirely to a functional failure of the para- 
thyroid gland. Linder and Harris (1929) attribute the poor absorotion of 
calcium to failure on the part of the organism to absorb vitamin D. The 
treatment is that of tetany (see p. 347), but it would seem from the work 
of Shepard and Fleming (1926) that the use of remedies against tetany does 
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not preclude the necessity of giving the dietary factor the foremost place 
in therapy. It is, however, of interest to note that Batavia powder, the 
ancient “Peter Sys’s Cure,” extensively used in Singapore in the old days 
and still much employed in the East generally, is a proprietary preparation 
of ordinary lime. 

HOI and Pancreatin. — The concomitant use of these two substances 
was suggested by Brown, in 1916, but his work does not seem to have 
attracted very general attention. That the agents are of value is shown in 
the paper of Lambert, who described his personal experience with sprue in 
1923; I quote, in part, as follows: 

“I obtained a supply of the acid and pancreatin, and determined to give 
them a thorough trial. That night I took a dose of the acid and then, for 
the first time in two months, ate a hearty dinner. This included deviled 
crab and beef-steak. Half an hour later, 1 took 10 grains (0.65 Gm.) of 
pancreatin, and passed a tranquil evening and night, though I had some 
distention with gas. 

“I continued the treatment until September [having begun in March 
— H. B.], taking 15 miniins (1 cc.) of 0.2 per cent hydrochloric acid before, 
and 10 grains of pancreatin after, each meal without dietary precaution. 
During this period I modified the method by sipping the acid ill a large 
glass of water with my food. One day in May, I forgot my medicine and 
was forced to eat a meal without it; the next day I was awake from very 
early morning with sprue stools. Fasting one meal and resuming treat- 
ment corrected the difficulty. In July, I tried to discontinue the medica- 
tion, but after five days I was forced to resume it, as this time I had a 
3ore mouth as well as sprue stools. My tongue still shows the effects of 
this experience. By September, I found that I could do without the medi- 
cine, and I remained in Australia in endemic centers for another year with- 
out the recurrence of symptoms. 

“The hydrochloric acid-pancreatin treatment spread into general use along 
the Queensland coast, and was found quite satisfactory in the treatment of 
many early cases. We cannot expect it to be effective in cases of long stand- 
ing when we remember the extreme destruction of tissue occurring in such 
cases.” Castellani (1930) has used with good effect raw minced pancreas 
from sheep or calves: a teaspoonful built up to a tablespoonful including 
juice once or twice a day, best taken in milk. 

Santonin. — ^This drug is recommended to be given in olive oil in doses 
of S grains (0.3 Gm.), night and morning, for six to twelve days. Wood 
says: “Remembering how much of a poison santonin is supposed to be, the. 
writer has never felt safe in continuing its use more than three days. In a 
long-standing case now under observation the patient insists that the result 
with yellow santonin [the ordinary colorless crystals turn yellow on exposure 
bo light — H. B.] is much better than anything yet tried. It is to be remem- 
bered, however, that he is in bed, on a strict milk diet at the time. In spite 
of this, the writer believes that the drug deserves a more thorough trial than 
las yet been accorded it.” 

Emetine Hydrochloride. — In 1915, Schmitter reported 12 cases that 
showed marked improvement under treatment with emetine hydro- 
chloride; the drug is given hypodermically in % to 1 grain (0.03 to 0.06 Gm.) 
loses daily for five days. There is a transient increase in the diarrhea, 
lue to the emetine. He was unfortunately unable to follow more than 
I case long enough to note permanent results, which were certainly quite 
remarkable in this 1 case. I do not know of a later, more extensive, 
:rial of the drug. 

Vaccine. — ^The monilia psilosis vaccine of Ashford is a 1 per cent emul- 
iion of killed and iodized cultures.. It is given in weekly subcutaneous in- 
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jections, gradually increasing from tbc initial dose of 0.1 cc. It is of very 
doubtfdl value. 

Liver Treatment. — The use of liver in sprue goes back for a good many 
years; CastelJani says that it is an old native remedy in Ceylon. Sir Patrick 
Manson and many of his distinguished successors have been employing 
liver soup for more than thirty years. Recently, the reiteration of the 
many points of similarity between sprue and pernicious anemia has caused 
the liver preparations as well as the fresh organ itself to be much used in 
sprue in the same ways as in pernicious anemia ; the results are excellent 
in many cases but not so brilliant as in the latter disease. The sprue diet 
is not interfered with during the period of liver diet. 

Blood Transfusion. — Law and Cooke (1927), Manson-Bahr (1929), 
and others of similar wide experience are convinced of the great value of 
blood transfusion in sprue anemia. Immediate and oftentimes apparently 
permanent benefit is conferred upon patients who appeared to be moribund. 
It would seem that iron and arsenic therapy, as employed in secondary 
anemia (see p. 480) , is a valuable adjunct to this treatment. 


SYPHILIS 

Syphilis is a venereal and general constitutional disease, caused by Spiro- 
chaeta pallida, and unknown in the civilized world prior to the first return 
of Columbus from Haiti in 1493. None of the ancient or medieval bones — 
and all the collections have been examined by many of the world’s most 
eminent pathologists — bear incontrovertible evidence of the prior existence 
of the disease either in Europe or Asia, while, on the other hand, there is 
some evidence of syphilis in pre-Columbian bones in America; this latter 
must always remain only presumptive, however, because of the insuperable 
difficulty in fixing the antiquity of American anthropological relics. The 
following facts are definitely established by documentary evidence: (a) 
The disease was of great antiquity in Haiti, where it ran a comparatively 
mild course among the Indians, who nevertheless treated it according to a 
definite plan. (6) The disease was contracted by some of the members of 
Columbus’ crew, at least one of the brothers Pinzon being treated for it 
upon the first return to Barcelona, (c) Spaniards from this port soon there- 
after joined the army of Charles VIII of "France, who, with his band of 
mercenaries, was at that time established in Naples, (d) The army blamed 
its sudden infection upon these soldiers, (c) "With the break-up of this 
force in 1495 the malady quickly spread over all of Europe — and every- 
where that it went it was capped with a new name because neither physi- 
cians nor laymen had ever seen anything like it before. (/) During this 
first epidemic the course was very severe and acute death was frequent, but 
within fifty years the clinical picture had assumed very much its present 
appearance, ig) Contrary to the oft-repeated statement that the venereal 
nature of the disease was not recognized for a long time, we know that it 
was so recognized both by the Spaniards returning from Haiti and the’ 
European physicians. Oviedo, who was in Barcelona in 1493 and knew 
Columbus and some of the members of his crew, wrote, in an official report 
drawn up for Charles V of Spain, that the disease was contracted from 
Indian women; while on April 21, 1497, the town council of Aberdeen, Scot- 
land, ordered that (I quote Pusey) : “For protection from the disease which 
had come out of France and strange parts, all light women desist from their 
vice and sin of venery and work for their support, on pain, else, of being 
branded with a hot iron on their cheek and banished from the town.” (h) 
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Its subsequent spread to all the rest of the world was characterized Jn each 
instance by a preliminary violent epidemic before the disease settled down 
to its permanent more chronic status ; which is what occurs always when a 
people is attacked by a new disease for which it has built up no immunity. 

It is estimated that at the present time approximately 10 per cent of the 
world’s population is afflicted with syphilis, either in the acquired or con- 
genital form. For my own part, I believe that this estimate is based too 
largely upon statistical studies among urban populations only, and that an 
exhaustive study of the incidence in rural mankind would considerably re- 
duce this figure. (It is of interest to note in passing that McLester states, 
upon what authority I do not know, that there are villages in Russia in 
which the whole population is infected and in which the d^isease has com- 
pletely lost its venereal character.) 

Syphilis is usually acquired by sexual intercourse with an infected 
^person, and is characterized by the following: (a) The appearance of the 
primary sore (chancre) after an average incubation period of three weeks. 
(b) The appearance of secondary symptoms at an average time of six weeks 
after the appearance of the chancre: skin rashes of such varied sorts as to 
make description impossible here, mucous patches in the mouth, anal region, 
etc., plus the symptoms which accompany all general infections in greater 
or less degree, such as malaise, fever, anorexia, headache and joint pains, 
and nervous manifestations, (c) A so-called “latent period” during which 
the infection is apparently quiescent for a variable term of years, (d) The 
appearance of the so-called “tertiary period” of the disease, which is char- 
acterized by protean and serious symptoms which are due to gummatous, 
or more diffuse, pathologic disturbances that may occur in any portion of 
the body. 

The above classification into primary, secondary and tertiary stages is 
largely arbitrary and is by no means clearly demarcated in all cases. The 
symptoms in congenital syphilis are the same as those in the acquired 
variety except that the primary soi-e is lacking and that the type of damage 
peculiar to the tertiarj" period is usually caused early in the life of the 
patient. The fetus is infected in utero by the mother, who must herself 
be first infected. 

THERAPY 

1 shall treat of the use of drugs and biologicals in the management of 
syphilis under the following heads: 

1. Treatment of early syphilis. 

2. Treatment of visceral syphilis. 

3. Treatment of neurosyphilis. 

4. Treatment of congenital syphilis. 

5. Discussion of the arsenicals, the iodides, and the various preparations 
of mercury and bismuth. 

6. Prophylaxis. 

Treatbient of Early Stphois 

While it is universally agreed that syphilitic tragedies in later life can be 
prevented to a very large extent, and of course should be, by prompt and 
proper treatment of primary and secondary syphilis, it is a surprising fact 
that the enormous modern literature on the subject is very full of detail 
as to the proper method of applying this early treatment but very vague as 
to the actual results, and, it would seem, rather easily satisfied that a case 
is “cured.” Hitherto the European and American systems of attacking 
early syphilis have differed essentially in that the former has sought to 
overwhelm the invading organisms with massive doses of the drug, used over 
a short period; whereas the latter has contented itself with smaller doses 
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continued over a longer period. Of course there have been overlappings of 
the two Bystems, but for sake of convenience they will be described here as 
though they had remained totally distinct entities. 

JEuropean System . — This is the so-called ^*abortive'' method of treat- 
ment and in the hands of its chief exponents apparently has been eminently 
successful. It consists in the early use of one dose, to two or three courses, 
of an arsphenamine product, with simultaneous or interim mercury. I say 
“in the hands of its chief exponents” because in the hands of others, and 
especially in America, it has largely failed. Nor is the reason for this 
difficult to ferret out, though it seems to have escaped many observers alto- 
gether. The abortive treatment, as practiced abroad, is based upon a very 
much larger dosage than we are accustomed to use. For instance, in most 
of the large clinics in the United States the average maximum adult dose of 
arsphenamine is 0.4 Gm., rarely raised to 0.5 Gm. for some burly fellow, 
and not infrequently reduced to 0.3 Gm. fur “small” people. In Europe, 
however, the average dose is more often 0.5 or 0.6 Gm. (I am speaking, 
it is to be remembered of the “abortive” method only) , since the body weight 
of the individual entirely determines the size of the dose. Therefore, while 
we in this country would give to a man of 5 feet, 9 inches, who strips at 125 
pounds (certainly a “skinny” fellow) but 0.4 Gm., abroad he would get 
0.5 Gm. on their dose-determination basis of 0.1 Gm. per 25 pounds. Like- 
wise, the individual of 150 pounds receives 0.6 Gm., and the one of 175 
pounds, 0.7 Gm. When we consider to what extent the 175 to 200 pounder 
abounds among us, especially in the North and West, it is easily understood 
that the “abortive” treatment as applied by our average clinician with his 
“0.4 Gm. maxin^um” training is not comparable to the European method, 
and that its failure in our hands is therefore really not a just commentary 
on that method. Those interested should study Boas, Mullern-Aspegren, 
Rost, Silberstein, and Feldmann. (See Bibliography.) 

There is, however, one valid basis for criticism of the method as practiced 
abroad; it has already been mentioned above — ^the too great readiness to 
enroll a case among those “cured.” Witness Rost {loc. cit.), who reports 
on 2993 cases treated in various clinics, with clinical and serological cure in 
85 per cent of the seronegative primary, and in 68.5 per cent of the sero- 
positive primary cases; but none of the workers had employed spinal fluid 
examinations as a routine. One wonders whether there is entire justification 
in looking upon cases as cured unless the routine examination of spinal 
fluid is one of the criteria of such cures. 

American System. — It is not to be understood that I would wish to 
indicate a rigid continental adherence to a method of treatment, as implied 
in the term “American,” but rather that it is my desire to describe here the 
system that I believe to represent the ideal in this country. This is most 
difficult to do, since Americans and Europeans have been equal offenders in 
the matter of their readiness to accept evidence of “cure,” and is rendered 
additionally complex by the fact that in our less intensive (i. e., smaller 
doses) but more extended methods there is much, room for controversy over 
such matters as timing the initial dose, the alternate or simultaneous em- 
ployment of arsphenamine, mercury and bismuth, the place of iodides in 
the therapeutic regimen, and the length and number of the rest periods. 

I have therefore chosen to present here a summary — based upon the admir- 
able series of papers of Moore, Keidel and Kemp — of the treatment of 
early syphilis m Johns Hopkins Hospital in Baltimore, where a definite 
plan had been followed for more than a decade preceding the reports. In 
defence of this choice I will only mention that, though the system of treat* 
ment employed is, in most of its essential features, quite typical of that 
w^ch is at least aimed at throughout the country, the criteria of cure are 
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more severe than those generally employed — at least so far as is revealed 
by a fairly comprehensive review of the literature up to the end of* 1933. 

Drugs Used.— Arsphenamine, mercury by inunction, and potassium 
iodide, the latter in tJic belief that its probable ability to promote dissolu- 
tion of granulomatous tissue would enhance the pcnetrabilit)’' of arsphena- 
mine and mercury even in the comparatively slight lesions of early syphilis. 
The place of bismuth in such a scheme of treatment is discussed on page 210, 
bismarsen on page 215, and the substitution of other arsenicals and mer- 
curials on pages 198 and 205, respectively. 

Intermittent Versus Continuous Treatment. — ^The decision to adopt a 
type of continuous treatment with alternating courses of arsenic and mer- 
cury was based upon the following considerations: 

(A) There is a limit of tolerance for vasculotoxic arsphenamine and 
nephrotoxic mercury, past which it is unwise to push even such healthy 
young adults as early syphilitics ; if the drugs arc given simultaneously then 

'there must follow a simultaneous rest period without either drug, but if 
given alternately the patient is resting from arsphenamine while taking 
mercury, and vice versa, 

(B) There is an abundance of experimental and clinical evidence that 
the spirochete acquires a tolerance, or ‘^fastness,” for both arsphenamine and 
mercury, and that this tolerance, which is specific for each of the drugs, is 
promptly lost wlien contact between the parasite and the drug ceases. By 
alternating the drugs the spirochete is at all times being attacked by that 
one of them toward which at the time it has the least resistance. 

(C) There is no satisfactory concrete evidence that the simultaneous use 
of the two drugs in the first course accomplishes any more than arsphena- 
mine alone in rapidly healing the lesions, reducing the Wassermann, and 
destroying the parasites. 

(D) In untreated cases the patient builds up a considerable amount of 
resistance, as shown by the spontaneous disappearance of the secondary 
outbreak, the destruction of large numbers of spirochetae, and the develop- 
ment of latency. The elaboration of these immune reactions, which is 
sharply interrupted by treatment in the primary or early secondary stages, 
is resumed if an early rest period is allowed — the result may be a delayed 
or recurrent secondary syphilis, or “that bugbear of early syphilis,” a 
neurorccurrcnce. 

Dose of Arsphenamine. — First three injections, 0.1 Gm. for each 25 
pounds body weight; thereafter, 0.4 Gm. total for men, 0.3 Gm. for women. 
Eight injections in the first course, six in subsequent courses. The interval 
between injections one week in order to allow time for resolution of lesions 
after each dose, thus ensuring the maximal tissue penetration of the next 
dose. The chief theoretical objection to the so-called “Pollitzer method” 
of giving maximal arsphenamine doses on three successive days is that it 
does not facilitate full tissue penetrability. 

Dose of Mercury. — The length of the interim mercury courses early in 
the study averaged about three months, but this was gradually modified in 
early syphilis in the din^ction of more arsphenamine and less mercury, 
especially in the first few months of treatment, the modification being based 
on the idea of utilizing to the utmost the treponemicidal effect of arsphena- 
mine. At present, the first mercury course is four weeks, gradually 
lengthened to six, eight, and ten weeks in subsequent courses. 

Length of Treatment. — ^The standard set was one year's continuous 
treatment after the blood Wassermann and spinal fluid had become, and had 
Remained, completely negative. 

Criteria of Cure. — patient was considered probably cured when he 
satisfied the following requirements: (o) A full year of probation during 
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which he received no treatment, developed no lesions of syphilis, and main- 
tained a steadily negative blood Wassermann as shown by frequent tests, 
(b) At the end of the year a complete examination, which must be negative 
for evidences of progress in the disease, especially in the nervous system or 
cardiovascular apparatus evidenced in the former by freedom from neuro- 
logical signs with a negative spinal fluid, and in the latter by negative 
findings upon both physical and roentgenological cardiovascular examina- 
tions. (c) The lutein test or the provocative Wassermann procedure not 
employed because of their unreliability. 

“When a patient has completed the requisite amount of treatment, and 
has fulfilled these fairly rigid criteria during his probationary period, he is 
regarded as probably cured, and, if he desires, is allowed to marry. It is 
nevertheless explained to him that while cure is probable, it is not certain, 
and that the price of continued good health is eternal vigilance. He is urged 
to keep himself under observation indefinitely, and to return for periodic 
physical and serological examinations for the balance of his life. No patient 
is ever finally told that he is cured and need not return to the clinic. It is 
only by following up of this type, carried on for an indefinite period of years, 
that ultimate success or failure can be recognized.” 

Serological Control of Treatment. — ^During the arsphenamine courses 
the blood Wassermann was tested each week at the time of the injection, 
also at frequent intervals during the interim mercury courses and the sub- 
sequent probationary period. Routine study of the spinal fluid was begun 
preferably during the second course of mercury (about five months after 
starting treatment) ; before this time all the cytobiological changes in the 
fluid will not have had time to appear, but if the studies are begun much 
later certain minor abnormalities may have been cleared up by the treat- 
ment. Positive findings necessitate classifying the patient as a neurosyph- 
ilitic and treating him accordingly (see p. 179) ; negative findings indicate 
that no change in the routine treatment need be made. 

This Johns Hopkins plan of treatment, as applied in the average un- 
complicated case of primary or secondary syphilis, is here presented in 
tabular form (Table 15). 

Results of Treatment. — The plan of treatment described here is of 
course looked upon as the ideal which can be carried out from start to finish 
in only the comparatively rare exceptionally cooperative patient. From the 
standpoint of its contribution to our knowledge of the essentials of successful 
treatment of early syphilis, however, this fact is perhaps a fortunate one 
since this very lack of ideal cooperation on the part of a large number of 
their patients has enabled the Hopkins observers to answer quite convinc- 
ingly the two supremely important questions: (1) In early syphilis should 
treatment be continuous or intermittent? and (2) How long must it be 
continued in order to attain the maximal probability of cure? This they 
have done by carefully studying the clinical and serological results attained 
in the 402 patients with complete records out of a total of 2600 treated cases. 
This group of 402 patients included those who received varying amounts of 
treatment, ranging from a single injection of arsphenamine to the completion 
of the ideal plan, with many who lapsed on one or numerous occasions and 
whose progress, therefore, consisted of courses of treatment alternating with 
periods of rest. 

The findings may be summarized as follows: 

1. A report of the clinical results of treatment in 402 patients with early 
syphilis, of whom 42 had seronegative primary, 61 seropositive primary, and 
299 early secondary syphilis. 

A patient was regarded as probably cured if he became reinfected; or, if 
a complete survey, including physical examination and tests of the blood 
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Table 15. Plan of Treatment for Uncomplicated Primart ani> Early Secondary 

Syphilis 

1. Early diagnosis and immediate treaimmt. To establish diagnosis, laboratory 
proc^ures as necessary (dark-field examination, gland puncture, local Wassermann 
reactiom blood Wassermann reaction). 

2. Complete physical and neurological examination, accurately recorded, before 
treatment is begun. 

3. Treatment. 


Week. 

Arsphen- 

amine, 

Giii: 

m 

Blood 

WaR. 

Remarks. 

1 

0.4 


1 

Recently dosage for hi*8t 3 injections has been raised to 

2 

0.4 


1 

level of 0.1 (iiTi. for ejich 25 lbs. of body weight, subso- 

3 

0.4 


1 

quent injections at dosage of 0.4 Gui. for men, 0.3 Gm. 

4 

0.4 


1 

for women. 

5 

0.4 


1 

In average patient all lesions heal rapidly and blood WaR 

6 

' 7 

0.4 

0.4 


1 

1 

becomes negative during first arsphenamine course. 

8 

0.4 

Ung. Hg and K1 

1 

Mercury overlaps one week at end of first and beginning 
of second arsphenamine course. At this point, a few days 

9-12 


Ung. Hg and KI 


13 

0 4 

Ung. Ilg and KI 

1 

without treatment may be dangerous. Neurorecurrence! 
Arsphenamine starts, mercury stops. Watch for provoca- 

14 

0.4 


1 

tive Wassermann after first dose of arsphenamine. 

15 

0.4 


1 

Try to prevent even short lapses in treatment, especially 

16 

0.4 


1 

at this early stage. 

17 

0.4 


1 

18 

0.4 



1 

Bismuth intramuscularly may be substituted for mercury. 

19-24 


Ung. Hg and KI 


25 

0.4 


1 

especially if patient is uncooperative with rubs. Examine 
cerebrospinal fluid routinely at about this point. 

26 

0.4 


1 

Do not substitute neoarsphenamine unless absolutely neces^ 
sary. If this is done, dose of neo ought to be maximum 

27 

0.4 


1 

28 

0.4 


1 

(0.9 Gin.), and number of injections in a series 8 to 10 

29 

0.4 


1 

instead of 6. 

31-38 

39 

0.4 

Ung. Hg and KI 

1 


40 

0.4 


1 


41 

0.4 


1 


42 

0.4 


1 


43 

0.4 


1 


44 

0.4 


1 

Patients with seronegative primary syphilis may cease treat- 
ment here, if blood WaR has always been negative. 

Note that courses of mercury are gradually getting longer 

46-54 


Ung. Hg and KI 


55 

0.4 

1 

-—4, 6, 8, and now 10 weeks. 

56 

0.4 


1 


57 

0 4 


1 

The average seropositive primary or early secondary patient 

, 58 1 

0.4 


1 

should have at least 5 courses of arsphenamine. 

59 

0.4 


1 

60 

0.4 


1 

It is wise to finish treatment with mercury, rather than 

61-70 1 


Ung. Hg and KI 


71-123 

Probation 


with arsphenamine. 


No treatment. 

i2 

Blood WaR tested once a month. 

124 

Complete phvsicul and neurological examination, Hpinal puncture, fluoroHCopical examinaton of 
cardiovascular stripe. . , « . . 

Thereafter, yearly physical examination, blood Wall every 6 to 12 months. If two spinal fluid 



examinations have been negative, this need not be repeated. 


and spinal fluid, carried out at least one year after the date of the last 
treatment, showed no evidence of syphilis. About half of the presu- 
mably cured patients were followed for more than three years of probation. 
A patient with a clinical or serological recurrence of any type occurring 
during or subsequent to treatment was classified only with treatment failures. 

2. Under a system of continuous treatment with alternating courses of 
arsphenamine and mercury, the probability of cure was shown to be in 
direct proportion to the duration and regularity of treatment. Only 10 
per cent of those patients receiving eight or less doses of arsphenamine 
without mercury were cured; wlien two courses of arsphenamine plus interim 
mercury were given, 37 per cent were cured; after three courses, 56 per cent, 
and after four or more courses, 78.8 per cent of probable cures were obtained. 

^ 3. The optimal amount of treatment for early syphilis Avith the plan 
advocated appeared to be a full year of treatment after the serology of 
blood and spinal fluid had become and remained negative, excepting only 
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seronegative primary syphilis, in which a three-course treatment, lasting 
nine months, apparently produced satisfactory results. 

4. Grouping together cooperative and uncooperative patients, without 
regard. to the character or duration of treatment, it was shown that if treat- 
ment can be begun within the first two weeks of the infection (seronegative 
primary syphilis) , the chance of ultimate cure is almost twice as great as 
when it is delayed until the appearance of secondary manifestations. The 
incidence of reinfection in the groups of seronegative and seropositive 
primary and early secondary syphilis was 11.9, 8.1, and 3.0 per cent re- 
spectively. The extreme importance of early and accurate diagnosis was 
thus emphasized. 

5. With the utmost cooperation on the part of the patient, and pains- 
taking treatment and follow-up on the part of the pliysician, it appears 
possible to cure 100 per cent of patients with seronegative primary syphilis, 
but only 80 to 95 per cent of those with seropositive primary or early second- 
ary syphilis, llie refractory 5 to 20 per cent seem likely, in spite of the Ut- 
most efforts of therapy, to develop late syphilis, especially neurosyphilis. 

6. Recurrences seriously impairing efficiency or endangering life (neu- 
rorecurrences, tertiary syphilis, neurosyphilis) occurred in almost half the 
patients receiving eight or less injections of arsphenamine ; in a third of 
those ’receiving from one to two courses of arsphenamine plus mercury; in 
a quarter of those receiving three-treatment courses ; but in only 3 per cent 
of those patients receiving four or more arsphenamine courses plus mercury. 
The necessity of long-continued treatment was thus emphasized. 

7. The tendency of inadequately treated S3q)hilis to repeated relapses in 
the same patient was shown. 

8. The short average time interval (2.1 months) between the date of the 
last treatment and the onset of ncurorqcurrences emphasized the necessity 
of continuous treatment in early syphilis. 

9. Cardiovascular syphilis, especially aortitis, was the most common 
type of tertiary recurrence observed. 

10. Twenty-seven patients developed neurosyi)hilis, usually of the diffuse 
meningovascular type. The relative infrequency of general paresis (4 cases) 
and of tabes dorsalis (no cases) is explainable on the basis of the short 
period of years covered by the study. 

11. The evidence of repeated routine spinal punctures in 54 patients 
permitted the general statement that in early syphilis, if the spinal fiuid is 
normal after six months' treatment, the patient will not develop clinical 
neurosyphilis or a subsequently positive spinal fluid unless a second dis- 
semination of organisms (clinically manifest by recurrent secondary syphilis 
or a recurrent positive blood Wassermann) occurs. 

12. Periodic reexaminations from physical and serological standpoints 
are absolute essentials in the evaluation of treatment results. Even though 
prolonged observation makes cure seem almost cjcrtain, a syphilitic patient 
should never be released from the obligation of periodic reexamination 
throughout his life-time. 

13. Coniposite Wassermann curves of patients treated continuously with 
arsphenamine and interim mercury were compared with those of a similar 
group treated intermittently, periods of treatment alternating with periods 
of rest. It was shown that from tliis standpoint continuous treatnnmt is 
productive of greatly superior results. 

14. An attempt was made to correlate the serological data with the ulti- 
mate clinical outcome. From this standpoint, also, .continuous treatment 
produced better results than intermittent treatment. 

15. An analysis of the material suggests that frequent repetition of the 
Wassermann test during treatment is of considerable prognostic value. 
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Nonspecific Measures (Including Fever). — Engnian, Jorstad and Eng- 
man (1931) have treated a small series of primary and' secondary cases 
with such nonspecific agents as typhoid vaccine, ultraviolet light applica- 
tions, th3rroid substance, etc. There was some serological improvement 
shown in most of the cases, but the clinical improvement lagged behind. 
Upon the whol^, it seems to me that nothing developed from the study that 
might cast favor upon this type of therapy. Surprisingly, however, Hashi- 
moto and Iwakiri (1932) have obtained some evidences that primary syphilis 
may be cured by the inoculation of rat-bite fever without other treatment. 
They feel that it is the antagonistic effect of the one spirochete upon the 
other, rather than the mere induction of fever, which is responsible for the 
result. This Will be an interesting therapeutic experiment to watch. 

Treatment of Visceral Syphilis 

' ' The physician who is treating syphilis should ever be on the watch for 
^ early evidences of an involvement of the kidneys or the liver, which will 
manifest itself in the first instance as an acute nephritis and in the second as 
jaundice j with or without some indication of an acute hepatitis. Either of 
these occurrences, though comparatively rare, is to be looked upon always 
as very unfortunate since they necessitate such a drastic modification in the 
treatment with both mercury and arsphenamine, and to some extent also 
with bismuth, as to make "it extremely doubtful whether the disease in this 
particular individual can ever be attacked in that massive fashion which 
the above review indicates is necessary for the eradication of early syphilis. * 
Other than this, however, there are practically no Visceral disturbances in 
first and second stage syphilis. By visceral disturbances is meant actual 
syphilitic disease of the thoracic, mediastinal, abdominal or pelvic viscera. 
Doubtless the organs within these cavities are more or less affected during 
the period of invasion — indeed, there are direct evidences of this in many 
cases — but these disturbances never demand attention in and for themselves 
since they always disappear promptly under the general antisyphilitic treat- 
ment; therefore the term 'Visceral syphilis^’ is taken to indicate an essential 
4syphilitic attack upon organs that occurs during the tertiary phase of the 
disease. Let us consider these disturbances under the following heads: 
(1) Circulatory, (2) liver, (3) general. 

1. Circulatory. — (a) Aortitis , — It is generally agreed that syphilitic 
aortitis does not indicate a modification in the treatment and that the fullest 
use should be made of arsphenamine, mercury, bismuth and the iodides. 
The Hopkins group followed thirty-six such cases for at least one year after 
the cessation of treatment; the results are summarized in Table 16, in which 
the advantage of prolonged ,and continuous treatment is made sharply ap- 
parent. Stokes, Miller and Bccrinan (1931) have reported very favorably 
upon the use of bismarsen in these c.ascs (see p. 215), as have Black.sford 
and Boland (1932) upon the use of bismuth (see p. 213). 

(b) Aneurysm , — Without treatment, one may safely assume that the 
aneurysmal process is seldom arrested; with treatment, though the size of 
the aneurysm is rarely affected, symptomatic improvement is frequently 
seen. Hypertension may be relieved, as in one case in the Hopkins series in 
which the blood pressure droppcnl from 220 systolic and 100 diastolic to 
110 systolic and 70 diastolic. . These patients usually do not tolerate ars- 
phenamine well; small, cautiously given doses of neoarsphenamine should 
be preferred combined with the metals and iodides. Pressure symptoms in 
patients with large aneurysms are not much influenced. For the relief of 
the intense suffering, sympathetic ganglioncctomy is nowadays preferred to 
other operative procedures; White (1932) has -shown that in inoperable 
12 - ' ‘ ^ ' 
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Table 16. — Results of Treatment in Syphilitic Aortitis (Uncomplicated) 


Amount of treatment. 

Number 

of 

cases. 

Improved 
(Symptoms 
relieved; 
no progress 
in disease). 

Stationary 
(Condition 
no worse 
than before 
treatment). 

Worse 
(Increase in 
symptoms 
or physical 
•signs). 

1 Dead. 

One year or more 

From six to twelve months 

10 

10 




or very irregular 

8 

3 

5 

6 

2 

From one to six months 

8 

. , 

. . 

None 

10 


• 1 

9 



cases paravertebral injections of procaine or alcohol may be successfully 
made. 

(c) Cardiac Syphilis . — In the case of syphilitic heart disease, the general 
condition of the patient will, of course, often improve more rapidly under 
intensive treatment with the arsphenamincs and bismuth than under mercury 
and the iodides, but his general improvement will very frequently be fol- 
lowed by a rapid deterioration of the heart itself, with evidence of accentua- 
tion of the original cardiac defect. Wile offers two possible explanations of 
this: (1) that the syphilitic products have been too rapidly replaced by scar 
tissue; or (2) that their rapid disintegration had produced a chemical change 
deleterious in its effect on the local lesion. Regarding their experience with 
these cases, the Johns llopkins observers write: 

‘In the group of cardiac syphilis we have placed all patients with aortic 
insufficiency or with manifest myocardial disease. Of 14 patients, 4 were 
too ill for ambulatory treatment, and did badly under medical care. Ten 
patients were treated in the clinic, 3 with arsphenamine, 6 with mercury and 
potassium iodide, and 1 with tryparsamide. Two of the patients treated 
with arsphenamine died, apparently as a result of treatment, one imme- 
diately. after a third injection, and the other a few days after an injection. 
Both deaths were preceded by signs of cardiac failure. Severe reactions 
prompted discontinuance of arsphenamine in the third case. . . . 

“With mercury and potassium iodide as the only therapy, very little can 
be accomplished. Only 1 of the 6 patients so treated showed improvement 
symptomatically, but no change in physical signs. One is no worse after 
two and one-half years of treatment; one is worse after one year of treat- 
ment; two have become too ill to return to the clinic, and one has died. All 
patients in this subgroup remained seropositive.” 

2. Liver. — ^Not infrequently in tertiary syphilitic involvement of the 
liver, the patient gets well of his syphilis under arsphenamine, but grows 
much worse in respect of his hepatitis symptoms — ^though occasionally a 
brilliant cleaning up of the hepatitis occurs as well. In these latter cases. 
Wile believes that the lesion has been a gummatous hepatitis, hepar lobatum, 
or perhaps the interstitial type. On the whole, this very competent observer 
agrees with the vast majority of syphilographers in their preference for 
mercury and the iodides, which is based on the belief that they permit more 
gradual cicatrization, during which time compensatory hypertrophy might 
possibly occur in unaffec.ted portions of the organ. McCrae and Caven, 
ill a treatise on tertiary syphilis of the liver, say: 

“There is only one statement to be made in regard to these [arsenic 
preparations — H. B.], and that is that they are absolutely contraindicated 
in the great majority of cases. There is no possible excuse of administering 
arsphenamine or any other arsenic preparation to a patient who lias syphil- 
itic disease of the liver.” • 
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It is very likely that intensive treatment with the aqueous bismuth 
solutions would also be objectionable but that the oily suspensions carefully 
adjusted as to dosage, might be of more value than mercury; not enough 
clinical evidence has accumulated as yet to make possible any assured state- 
ments. 

3. General. — ^As for lesions of the internal organs, other than the heart 
and large vessels and the liver, one cannot be quite so explicit as to the 
remedy of choice. Many of the older practitioners prefer to omit arsphena- 
mine and use only mercury and the iodides in these cases, and nowadays 
bismuth as well. However, given an individual who is tolerant toward all 
four drugs, it would seem of advantage to use arsphenamine also. One 
rarely, practically never, fails to accomplish a very great degree of resolu- 
tion and scar formation by either method, but in the average case this is 
certainly brought about more rapidly when all the drugs are used than when 
the metals and iodides are alone employed; also, the use of arsphenamine 
' frequently makes possible a reduction in the Wassermann plusage that is 
impossible without it. These things are also true of bone and skin lesions. 

In the presence of a complicating nephritis, one must proceed very 
warily, and, contrary to the opinion sometimes expressed, this caution is 
enjoined quite as much in the use of arsphenamine as of mercury and 
bismuth. 


Treatment of NEUROSYpmus 

The period 1924-27 was marked in tlie field of ncurosyphilis by the 
appearance of three notable papers on systematic drug treatment and re- 
sults— I refer to the studies of Fordyce in New York, Stokes and Shaffer at 
the Mayo Clinic, and Moore at the Johns Hopkins Hospital. Again I am 
selecting for presentation here a summary of the Hopkins report, this time 
for two reasons: first, that it is the more recent and actually contains a 
comparison of results with those obtained by the two previous workers ; and 
second, that it is a report of observations made entirely upon cases of the 
ambulatory clinic type, whereas the results reported by Fordyce, and Stokes 
and Shaffer, were obtained largely upon private, and therefore more gen- 
erally cooperative and tractable, cases. 

Classification of Clinical Material. — Since it is of the utmost importance 
to the patient that he have the type of neurosyphilis from which he is suffer- 
ing properly classified before treatment is begun, the cases were divided, 
chiefly on the basis of pathologic anatomy, into the following groups: 

1. Purely meningeal neurosyphilis, including acute syphilitic meningitis, 
ncurorecurrences, and early asymptomatic neurosyphilis. These are almost 
always early manifestations, occurring within the first two years. 

2. Neurosyphilis with predominant meningeal or vascular involvement, 
or both, either with or without minimal parenchymatous changes which 
rarely enter into the clinical picture. The general catch basket, including 
diffuse cerebrospinal syphilis and such widely separated entities as trans- 
verse myelitis, syphilitic epilepsy, brain gumma, syphilitic hemiplegia, com- 
bined symptom disease, and late asymptomatic neurosyphilis. 

3. Predominantly parenchymatous neurosyphilis, including tabes and 
general paralysis. 

4. Syphilitic optic atrophy. 

Olassifloation of Treatment Systems. — The four treatment systems em- 
ployed were the following: 

1. When the evidence of neurosyphilis was minimal, that is, in early or 
late syphilis with minor spinal fluid changes, or in late syphilis with minor 
neurological signs and a negative spinal fluid, the treatment was essentially 
that employed in early syphilis (see p. 171). 
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2. In patients with early meningeal neurosyphilis and in the majority 
of patients with diffuse meningovascular neurosyphilis, the treatment was 
that of early syphilis intensified in the direction of more arsphenamine — 
larger doses, longer courses, and shorter intervals between doses. The treat- 
ment was usually continuous, but except in cases of early meningeal neuro- 
syphilis, a rest period was not regarded as an almost irreparable calamity as 
it was in primary or secondary syphilis. Individualization is essential in 
this group, often to the extent that treatment proceeds by a system of trial 
and error. Such intensive treatment as that recommended by Stokes and 
Shaffer, including daily intramuscular injections of soluble mercurials and 
sodium iodide intravenously, could not be employed because most of the 
patients were ambulatory. 

3. In two restricted groups of cases — in tabes, especially those patients 
with lightning pains, sphincter disturbances and ataxia; and in primary 
optic atrophy, whether or not tabetic in origin — intraspinal treatment was 
added to the scheme, employing the original Swift-Ellis method, with only 
minor modifications (technic, p. 185), and the Fordyce technic of injection 
(p. 186). Lower cord reactions were practically eliminated by spacing 
treatments two weeks apart, giving six or less to a series, and avoiding the 
giving of more than 20 cc. of serum at one treatment. Such proposed altera- 
tions as the Ogilvic method of reinforcing the serum, or its administration, 
by the intracisternal or intraventricular routes were tried and abandoned 
as too risky. 

4. In general paralysis, in asymptomatic neurosyphilis with group III 
(paretic formula) spinal fluid, and in certain cases of tabes or diffuse men- 
ingovascular neurosyphilis with spinal fluid changes of the paretic type, try- 
parsamide was used for a prolonged period, either with mercury or bismuth 
alone, or in combination with an arsphenamine. 

Results. — Of the 261 neurosyphilitic patients followed for an average 
period of four years, 54 had early meningeal neurosyphilis, 88 late diffuse 
meningovascular involvement, 64 tabes, 35 general paralysis, and 20 primary 
optic atrophy, tabetic and otherwise. 

In an attempted correlation between the clinical and serological results, 
such as that of Stokes and Shaffer, an estimate of combined results was 
made in terms of excellent, good, fair and poor, the term “excellent” apply- 
ing only to those patients who were freed of symptoms or left with only 
trifling residuals, and in whom also the blood and spinal fluid was rendered 
serologically negative, with this condition maintained for from one to thir- 
teen years. The percentage of excellent and good combined results used 
throughout the several tables was estimated from the total number fall- 
ing into these two classifications as to both clinical and serological results. 
In a final table (Table 24) is shown a comparison of the results in this 
Johns Hopkins series with those obtained by Fordyce and by Stokes and 
Shaffer. 

Early Meningeal Nenrosyphilis. — Of the 54 patients with early menin- 
•^al ncurosyphilis, 32 had frank neurorecurrences or acute syphilitic men- 
ingitis, while 22 had early asymptomatic neurosyphilis discovered by routine 
spinal fluid examination. For the whole group, treatment was practically 
continuous for an average of twenty months, and the probation period with- 
out treatment averaged eighteen months. In 83 per cent of the group an 
excellent clinical result was obtained, and it appeared to make little differ- 
ence whether the original diagnosis was clinically evident or asymptomatic 
neurosyphilis. Two patients from the latter group subsequently developed 
late meningovascular ncurosyphilis, in spite of eighteen and thirty months 
of treatment, and one other, a year after the completion of thirty months^ » 
treatment, developed general paralysis. 



SYPHILIS 181 

In only 62 per cent of the whole group was an excellent, combined result 
obtained (Table 17) . 

Table 17. — Results of Treatment in Early Meningeal Neitrosyphilis 


Clinical result. 


Excellent* 
Good..: . . 

Fair 

Poor 


Serological result. 

Excel- Good. Fair. Poor. Total. 


3 7 44 

1 1 

1 1 

..8 8 


l ent.* 

132 2 . 


Total 32 2 3 17 54 

In 83 per cent an excellent or good clinical result was obtained. 

In 62 per cent an excellent or good serological result was obtained. 

' In 62 per cent an excellent or good combined result was obtained. 


• In this and subseouent tables, in only those patients included within the box was 
an excellent or good combined (dinical or serological result obtained. 

An '^excellent” clinical result means complete relief from all symptoms, or only trifling 
residuals, with ability to resume ordinary activities; “good*^ indicates marked improve- 
ment; **fair,” moderate improvement; ‘^poor,'’ slight or no improvement. 

An ^'excellent” serological result inciic,ates that the blood and spinal fluid have become 
normal and remained so for the period of observation; “good,^’ tests almost but not quite 
negative; “fair,” moderate improvement; “poor,” little or no change. 


As Table 24 shows, this compares unfavorably with Fordyce*s 100 per cent 
and with Stokes and Shaffer’s 90.9 per cent. Two factors might explain this 
discrepancy as well as that noted for late meningovascular neurosyphilis, 
(a) Fourteen of the 22 patients with early asymptomatic neurosyphilis had 
group III (paretic formula) spinal fluids, and would probably have been 
classified by the other observers as paresis sine paresi. (6) The results in 
this series were those obtainable in an ambulatory clinic with the majority 
of the patients of the clinic level of intelligence and cooperation, as con- 
trasted with the almost exclusively private patient class of both Fordyce, 
and Stokes and Shaffer. Intraspinal treatment was used in only 3 patients 
with early meningeal neurosyphilis. 

Late Meningovascular Neurosyphilis. — Here, excellent or good clinical 
and qombined results were obtained in only a slightly less proportion of 
patients: 76 and 69 per cent, respectively, though treatment had. to be pro- 
longed to an average of twenty-seven months (Table 18). The average 
period of subsequent observation was twenty-one months, and ranged as high 
as ten years. , These figures are compared with the 84.6 per cent of excellenl 
and good combined results from Fordyce’s series, and the 74 per cent of 
Stokes and Shaffer’s cases, the same two factors as before making the figures 
not quite comparable. Five patients of the group subsequently developed 
general paralysis. The material is too small to permit analysis of the end- 
results of subdivided clinical types. 

Twenty-six of the 88 patients with late meningovascular neurosyphilis 
were treated intraspinally. The end-results, indicated in Table 20, were 
no bet^r than when intraspinal treatment was omitted, though in certain 
patients treatment was appreciably shortened by its use. This fact, together 
with the eminently satisfactory results obtained from tryparsamide, led the 
Hopkins group practically to abandon intraspinal treatment in this type of 

neuirosyphilis. . , . m . 

Tabes.— The results for tabes as a group, presented in Table 19, afford 
a less evident parallelism between clinical and serological results than in the 
two preceding groups. An excellent or good serological result was more 
Often obtained in tabetic patients than was a similar clinical result, and 
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Table 18. — ^Results op Treatment in Late Meningovascitlar Neurosyphilis 


Clinical result. 

Excellent 

Good. 

Fair 

Poor. 




Excel- 

lent. 

42 

_4_ 

2 

3 


Serolomcal result. 

Good. Fair. Poor. Total. 


5 1 9 57 

2 3 10 

. .. .. 2 
2 8 13 

..6 6 


Total 51 6 5 26 88 

In 76 per cent an excellent or good clinical result was obtained. 

In 67 per cent an excellent or good serological result was obtained. 

In 59 per cent an excellent or good combined result was obtained. 


in only 31 per cent was a satisfactory combined result obtained. Of the 
33 patients in whom the clinical outcome was regarded as unsatisfactory, 
12 had either gastric crises or charcot joints, lesions notoriously resistant 
to treatment. 

Here in tabes the situation as regards intraspinal treatment is quite 
different from that pointed out for meningovascular neurosyphilis. The 64 
tabetic patients were almost equally divided into two groups. Thirty were 
treated intraspinally, 34 were not. Of the former group, the result was 
excellent in 43 per cent. Of the latter group, only 20 per cent, less than 
half as many, were equally fortunate. Moreover, the length of time under 
treatment was perceptibly shortened when the intraspinal route was used 
(seventeen as compared to twenty-six months) . The period of post-treat- 
ment observation averaged thirty-five months for the group treated intra- 
spinally, and eighteen months for the. remainder. The advantage of intra- 
spinal treatment is particularly striking because the tendency was to use 
it chiefly in those patients who did badly, either ‘from clinical or from 
serological standpoints, on other forms of treatment. The results from 
intraspinal treatment in tabes are almost identical with the 50 per cent 
excellent results reported by Fordyce and the 48 per cent by Stokes and 
Shaffer. 


Table 19. — ^Results of Treatment in Tabetic Neurosyphilis 


Clinical result. 


Excellent 
Good. . . . 

Fair 

Poor .... 
Dead 


Serological result. 

ISxcel- Good. Fair. Poor. Total, 
lent. 


17 

1 

3 

4 

25 

2 


2 

2 

6 

3 

, , 


2 

5 

7 

1 

. , 

11 

19 

5 

. . 

. . 

4 

9 


Total 34 2 5 23 64 

In 48 per cent an excellent or good clinical result was obtained. 

In 56 per cent an excellent or good serological result was obtained. 

In 31 per cent an excellent or good combined result was obtained. 


Genial Paralytic Neurosyphilis. — ^The value of tryparsamide is clearly 
indicated here, for it was possible to report twenty complete remissions, 
or 57 per cent, among 35 patients. In the patients with remissions, treat- 
ment was continu^ for an average of two and one-half years; in 12 of 
these patients, remission had lasted three or more years at the time of the 
report (2 of seven years, 1 of nine years), and in 8 from one to three years. 
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Table 20. — Value op the Addition op Intraspinal Therapy to Treatment in 
Tabetic and Late Meningovascular Neuros^philis 


IVr <*(int of cases showiiiR. , 


' 

No. 

of 

eases. 

Clinical 

results. 

Serologic^al 

results. 

Combined 

results. 

Excel- 

lent 

or 

good. 

Fair 

or 

poor. 

Excel- 

lent 

or 

good. 

Fair 

or 

poor. 

Excel- 

lent 

or 

good. 

Fair 

or 

poor. 

Tabes: 








No instraspinal treatment 

34 

47 ^ 

.53 

44 * 

50 

20 

80 

Intraspinal treatment used . . 

30 

.50 

.50 

70 

30 

43 

57 

Meningovascular: 








No intraspinal treatment. . . 

03 

70 

24 

00 

34 

00 

40 

Intraspinal treatment used j 

26 

70 

24 

01 

39 

57 

43 


* Includes 4 patients with negative spinal fluids at start of treatment. 


Fordyce also reports 54 per cent remissions *in a scries of 118 cases. The 
reader should remember, however, that all of these Hopkins cases were 
ambulatory, and therefore early cases of general paralysis; it is recognized 
that equally good results cannot be obtained in patients sufficiently ad- 
vanced to require psychiatric care (Table 21). 

The ‘Taretic” Spinal Fluid. — ^Upon separating the tabetic cases into 
two groups, those who showed group III fluids and those who did not, it 
was seen that an excellent therapeutic result had been obtained in only 18 
per cent of the former as against 41 per cent in the latter. For early 
meningeal ncurosyphilis, the corresponding figures were 47 and 65 per 
cent, and for the late diffuse meningovascular type, 40 and 74 per cent. 
These findings were interpreted to mean that a ncurosyphilitic patient with 
a paretic fluid is an ultimate candidate for tryparsamide, malaria, or both, 
and possibly, though not necessarily, for general paralysis (Table 22). 


Tabi^e 21. — Results of the Treatment op Cjeneral Paralysis 




Serological result. 


Clinical result. 

ICxcel- 

lent. 

Cood. Fair. 

Poor. 

Total. 

Remission, 1-3 years 

1 

4 

3 

8 

Remission, 3 years .... 

... 4 

5 1 

2 

12 

Total remissions 

L5 

~!Ll •‘5 

5 

20 

No improvement or worse ... . 

1 


6 

7 

Dead 



8 

8 

Total all cases 0 5 5 

In 57 per cent a satisfactory clinical result was obtained. 

In 31 per cent an excellent or good serological result was obtained. 
In 28 per cent an excellent or good combined result was obtained. 

19 

35 


Optic Atrophy. — I quote Moore, of the Johns Hopkins group: “No 
class of neurosyphilitic patients is so tragic a group as those with primary 
optic atrophies. Without attempting an ophthalmological classification of 
our material, or a differentiation of tabetic atrophy from that due to basilai 
meningitis, I wish to emphasize what I believe to be an important point in 
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Table 22. — The PBoaNosnc Import op the Paretic Formula in the 
Cerebrospinal Fluid 



No. 

of 

cases. 

Clinical 

results. 

Serological 

results. 

Combined 

results. 


Excel- 

lent 

or 

good. 

Fair 

or 

poor. 

Excel- 

lent 

or 

good. 

Fair 

or 

poor. 

Excel- 

lent 

or 

good. 

Fair 

or 

poor. 

Tabes: 

Cerebrospinal fluid paretic 

27 

44 

56 

33 

66 

18 

82 

Cerebrospinal fluid not paretic 

29 

48 

52 

84 

16 

41 

59 

Early meningeal: 

Cerebrospinal fluid paretic 

21 

76 

24 

47 

53 

47 

53 

Cerebrospinal fluid not paretic . . . . 

26 

84 

16 

65 

35 

65 

35 

Late meningovascular: 

Cerebrospinal fluid paretic 

27 

77 

23 

51 

49 

40 

60 

Cerebrospinal fluid not paretic 

47 

78 

22 

74 

26 

74 

26 


treatment. I do not agree with the frequently expressed opinion that ars- 
phenamine is contraindicated in primary optic atrophy. Given a patient 
with early but rapidly advancing optic atrophy, I am convinced that blind- 
ness can be prevented only in one way, namely, by the prompt and ener- 
getic use of arsphenamine intravenously plus intraspinal treatment, the 
combination being more important than the arsphenamine alone. It must 
be pointed out that in the group here reported the atrophy was recognized 
in every instance but one while visual acuity in at least one eye was as good 
as 2%o- If visual acuity in the better eye is less than ^%oo when treat- 
ment is begun, little can be hoped for from any form of therapy. In 14 
of 20 patients with early syphilitic primary optic atrophy, this system of 
treatment arrested the rapid visual failure. In 6, visual acuity and fields 
were improved over the admission examination, and in 9 the process re- 
mained stationary. The serological results were also excellent in 7 of these 
14 patients. In a much larger series of cases treated with arsphenamine 
intravenously without intraspinal treatment, or with mercury, bismuth or 
potassium iodide, every case has progressed inexorably to blindness. To 
us intraspinal treatment offers the only avenue of hope for the unfortunate 
victim of optic atrophy, and we feel confident of at least 50 per cent good 
results in early cases. Our opinion is borne out by Fordyce*s 55 per cent 
successes in 39 patients” (Table 23). 

Table 23. — Results of Treatment in Primary Optic Atrophy 


Serological result. 

Clinical result. Excel- Good. Fair. Poor. Total. 

lent. 

Improved 13 .! I .. 2 5 

Stationary _4 lj| 2 2 9 


Worse 1 .. .. 5 6 

Total 8 1 2 • *9 20 


In 70 per cent a satisfactory clinical result was obtained. 

In 40 per cent an excellent or good serological result was obtained. 
In 40 per cent an excellent or good combined result was obtained. 


Iiength of Treatments — patients in the series were repeatedly reex- 
lunined from the physical and labomtory standpoints during and .after 
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treatment. In general the attempt was made to apply to neurosyphilis the 
standard for early syphilis — one year of continuous treatment after the 
blood and spinal fluid have become and have remained completely negative. 
The average length of treatment in the whole series was a little. over two 
years. Thereafter observation is continued for a lifetime. The results Can- 
not be duplicated by short nonintensive treatment; the physician must per- 
suade himself and his patient that persistence is justified. 

Comparison of the Johns Hopkins Hospital Series with Those of For- 
dyce and ofr Stokes and Shaffer. — In Table 24 is offered a comparison of 
the results obtained in these 3 series, in which there was a total of 1108 
patients.' 


Table 24. — Comparison op the Johns Hopkins Hospital Series with That op 
Fordyce and of Stokes and Shaffer 


Per cent of excellent and good combined 
clinical and serological results 
obtained by 


Type of neurosyphilis. 



Moore 
(Johns Hop- 
kins), 

2til cases. 

Fordyce, 

442 cases. 

Stokes and 
Shaffer, 

405 cas('.s. 

Meningeal 

02.9 

100.0 

90.9 

Late meningovascular 

.59.0 

84.6 

69.6* 

Tabes 

31.2 

51.3 

48.3 

Optic atrophy 

40.0 

55.5 

General paralysis (remissions) 

57.0 

55. Ot 

1.8t 


* Recalculated from Stokes’ tables to include vascular neurosyphilis, 
t Sixty-five of 118 patiiuits, of whom 24 had a relapse and died, had remissions of 
various lengths, usually short. 

t It must be pointed out that this figure of 1.8 per cent in Stokes and ShafTer’s series 
represents, not clinical remissions as in the Moore and Fordyce series, but excellent com- 
bined clinical and serological results. Further, 8tokes and Shaffer’s results antedate the 
use of tryparsamide. 


Swift-Ellis Technic. — ‘*One hour after the intravenous injection of sal- 
varsan (arsphenamine) 40 cc. of blood is withdrawn directly into bottle- 
shaped centrifuge tubes, and allowed to coagulate, after which it is cen- 
trifugalizcd. The following day 12 cc. of serum is pipetted off and diluted 
with 18 cc. of normal saline. This 40 per cent scrum is then heated at 
56 C. for one-half hour. After lumbar puncture the cerebrospinal fluid is 
withdrawn until the pressure is reduced to 30 mm. cerebrospinal fluid pres- 
sure. The barrel of a 20 cc. Luer syringe (which has a capacity of about 
30 cc.), is connected to the needle by mc^ans of a rubber tube about 40 cm. 
long. The tubing is then allowed to fill with cerebrospinal fluid so that no 
air will be injected. The serum is then poured into the syringe and allowed 
to flow slowly into the subarachnoid space by means of ^avity. At times 
it is necessary to insert the plunger of the syringe to inject the last 5 cc. 
of fluid. It is important that the larger part of the scrum should be injected 
by gravity and if the rubber tubing is not more than 40 cm. long tiie pres- 
sure cannot be higher than 400 mm. Usually the serum flows in easily 
under* even a lower pressure. By the gravity method the danger of sud- 
denly increasing the intraspinous pressure to the danger point, such as^ 
might occur with rapid injection with a syringe, is avoided. Frequently 
there is a certain amount of pain in the legs, commencing a few hours after 
the injection. The pain is more often noticed in tabetics than in patients 
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with cerebrospinal syphilis. It can usually be controlled^ by means of 
phenacetin and codeine. Occasionally morphine is required.” 

Fordyce Technic. — '‘A preliminary drainage is not necessary, and only 
a quantity of fluid required for the tests is removed. Into the receptacle 
attached to the spinal puncture needle 30 to 40 cc. of fluid are pennitted 
to accumulate, and to this is added the inactivated serum. The mixture 
is then allowed slowly to reenter the subarachnoid space by gravity. In 
this manner about one third of the entire quantity of spinal fluid is mixed 
with salvarsinized serum before its reinjection. We have found half an 
hour after the preliminary intravenous injection the best time for removing 
the blood. This is permitted to clot over night in the ice-box. The next 
morning it is centrifugalized and the serum pipetted into a sterile tube. 
After a repetition of this procedure to ensure the removal of all red cells, 
the clear serum is pipetted into another tube and heated for half an hour at 
a temperature of 66 C.” 

Arsphenamines and the Increase in Neurosyphilis. — Whatever the fac- 
tors may be that cause the apparent scarcity of neurosyphilis among cer- 
tain of the Central African aborigenes, it is now fairly certain that abstain- 
ing from the use of arsenic in early syphilis has nothing to do with it, for 
the investigation, in 1930, of a Russo-German commission, which studied 
syphilis in the Mongolian republic Burjato at Lake Baikal, proved beyond 
a reasonable doubt that in this primitive untreated people neurosyphilis is 
just as prevalent as in our own world with its arsphenamine-metals-iodide 
intensive antisyphilitic measures. Out at the Mayo Clinic, O’Lea^ and 
Rogin (1932) have also disposed of the question for the civilized minority 
of mankind. In a series of 500 cases of neurosyphilis, the more severe types 
made up the largest percentage of cases in the groups in which arsphena- 
mine had not been given during the acute phase of infection, whereas the 
less severe types formed the largest percentage in the group which received 
some form of arsphenamine. 

Tryparsamide Therapy. — ^Lorenz, Loevenhart, Blackwenn and Hodges 
(1923) were the first to report on the use of tryparsamide in the treatment 
of neurosyphilis. Their results were very good and stimulated others to 
use the drug, but the perhaps exaggerated fear of causing blindness with it 
has kept it from becoming popular. Lichtenstein (1931) has succinctly 
suggested another reason; “It can and may be easily forgotten because it 
has no dramatic moments like those attained with malarial therapy to 
fascinate the physician and the public.” The present status of tryparsa- 
mide therapy, as ascertained from the studies of Moore, Robinson and Ly- 
man, Woods and Moore, Schwab and Cady, Hadden and Wilson, Cady 
and Alvis, Fong, Tennent, Lichtenstein, and many others, may be sum- 
marized as follows: 

1. Tryparsamide^s power to destroy spirochetes in ordinary doses is 
much less than that of the other arsenicals in general use, but it does seem 
to have a quite astounding ability to stimulate the body of the host toward 
the accomplishment of a spontaneous cure. Its use was soon abandoned in 
the treatment of early syphilis, and of late syphilis other than neurosyphilis ; 
but in this latter condition it has won a very high place. In the matter of 
clinical improvement alone, the drug is perhaps of greater value than any 
other at present available for the treatment of early general paralvsis, 
meningovascular iieurosyphilis, and tabes; in advanced general paralysis 
the results have not been very brilliant. It is now believed that in order 
to accomplish as much serological as clinical improvement, mercury or bis- 
muth, or even arsphenamine, should be given also. Perhaps it is safe to 
say that roughly 60 per cent of paretics, 60 per cent of tabetics, and 80 
per cent of meningovascular cases can be arrested by a judicious use of 
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tiyparsamide, and that restoration to a position of more or, less satisfactory 
economic usefulness can be accomplished for many of these patients. 

2. The drug is usually given intravenously in a dose of 30 to 60 mg. 
per kilogram of body weight (approximately 1.6 to 2.5 Gm.. per 100 
pounds) ; the average adult dose is about 3 Gm. in 10 cc. of sterile, distilled 
water, given at weekly intervals for eight to sixteen weeks, followed by a 
rest period of about six weeks. Many such courses are usually necessary 
to accomplish full results. The drug may also be given intramuscularly 
or subcutaneously, though it is often quite irritating under these conditions. 
Tryparsamide solutions should not be sterilized as this will cause an in- 
crease in toxicity. In the practice of many specialists it is usual to give 
mercury, bismuth or arsphenamine during the rest period. A fact which is 
being somewhat overlooked at present is that Lorenz et aL pointed out that 
their results were better when they gave 1 cc. of mercuric salicylate intra- 
muscularly three days before each tryparsamide injection; some physi- 

' cians are now giving full doses of either mercury or bismuth throughout 
the tryparsamide courses. 

3. Nearly all patients gain considerably in weight and well-being while 
taking the drug. The most frequent complaint is of ringing in the ears 
and a feeling of being dizzy and dazed. Nitritoid reactions, nausea, vomit- 
ing and headache are comparatively rare; urticarial reactions, dermatitis 
and jaundice have been reported a few times. It appears that the drug 
occasionally activates mental and physical signs and symptoms in a most 
objectionable way. 

4. Visual disturbances occur with suflScient frequency under tryparsa- 
mide therapy’ that the drug should be used only with the greatest care. 
Patients with preexisting optic involvement, such as contracted fields or 
abnormal fundi, are more liable to injury than normal patients; but since 
some of these patients experience a great improvement in their vision under 
treatment with the drug, its routine withholding in these cases is not war- 
ranted. The most important signs of adverse action of the drug on the optic 
tract are subjective dimness of vision, flickering or shimmering sensations, 
or flashes of light; also objective diminution in the visual acuity, contrac- 
tion of the visual fields and changes in the fundi. The occurrence of sub- 
jective symptoms should be thoroughly investigated for an objective basis. 
If no objective signs are found, tryparsamide may be continued with cau- 
tion. The presence of objective findings, traceable to the drug, is a contra- 
indication to its further use for at least a month, after which it rtiay be 
very cautiously resumed. 

FEVER THERAPY IN NEUROSYPHILIS ‘ 

L Malaria 

Since 1918, when Wagner-Jauregg, in Vienna, and Weygandt and his 
associates in Hamburg, began the malaria treatment of neurosyphilis on a 
large scale, this original form of fever therapy has been used extensively 
throughout the world. I shall attempt to summarize its present status be- 
fore discussing the newer methods. 

Method of Inoculation. — ^From 2 to 10 cc. of whole blood taken from 
an individual suffering with tertian malaria is inoculated into the neuro- 
syphilitic patient. Of course, the original inoculation must be made from 
an individual who has a naturally acquired case of malaria, but, as such 
material is rare in many parts of the world, most inoculations are made 

1 Beckman, H.: Fever Therapy in Neurosyphilis, Arch. Dermat. and Syph., 28. 309, 
September, 1933. Brought up to date, the article is included here with the kind per- 
mission of the Editor of the journal in which it appeared. 
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from donors who have the artificially acquired disease; these inoculatioM 
seeia to be just as successful whether the blood is taken at the time Oj. 
paroxysm or during the interval between chills — nor does there seem to be 
any necessity for hesitancy in using the blood of general paretics in inocu- 
lating cases of tabes or cerebrospinal syphilis, since no evidence of super- 
infection has been reported. Also, no attention is usually paid to ascer-. 
staining the blood group of donor or recipient, and no ill effects from this 
practice have so far been noted other than an occasional slight rise in tern-: 
perature a few hours after the inoculation. When the injection is made 
intravenously, the average incubation period is five days, with extremes 
of one to seventeen; intramuscularly, nine, with extremes of four and 
twenty; and subcutaneously, twelve, with extremes of five and thirty. The 
frequency of successful induction of malaria, and its therapeutic effect upon 
the paresis, are the same with the three methods of injection. In a few 
cases, due most probably to recovery from a previous attack of malaria, 
there is failure to “take^^; sometimes a second attempt is successful. 

The use of the quartan parasite is being advocated by some students of 
the matter because of the high fever, unaccompanied by severe symptoms, 
caused by this organism; this would probably permit a longer course of' 
malaria with greater safety in most cases. In England, the malignant sub- 
tertian parasite is beginning to be tentatively used in patients who have 
not benefited greatly from a course with one of the benign types; so far 
with a surprisingly low mortality (see James, Nicol and Shute, 1932). 
Another method being experimented with (Caldwell, 1931) at the Horton 
Mental Hospital is the transmission of malaria by the bite of several mos- 
quitoes, applied in a glass cylinder to the thigh; the average incubation 
period is fourteen days, with a range of eleven to eighteen. The advan- 
tages of this method would be that it would insure a pure infection, elimi- 
nate the risk of anaphylactic phenomena, and reduce the chances of suc- 
cessful litigation arising from the injection of syphilitic blood; its outstand-. 
ing disadvantage is that special breeding, feeding and infecting laboratories 
would be necessary, since the mosquito cannot transmit the disease from 
paretic to paretic. 

The organism does not seem to lose its power no matter how many" 
passages it makes. By the use of a solution containing 5 per cent sodium 
citrate and 0.2 cc. of 50 per cent dextrose solution, into which 20 cc. of 
defibrinated (by agitation) malarial blood is injected, OTeary^s strain 
at the* Mayo Clinic has been transported from Rochester, Minnesota, to 
Los Angeles, California, and Portland, Oregon, and successful inoculations 
made seventy-two hours after the blood was drawn. It is transported in\ 
vacuum bottles at body temperature. 

Course of the Malaria. — ^The paroxysms do not occur with the precise 
regularity which characterizes the naturally acquired disease, but the chill, 
headache, vomiting, dyspnea, back and leg pains may be alarmingly vio- 
lent. . Cyanosis with a hard small pulse, rapid rise of blood pressure, in- 
continence, delirium and even convulsions are not infrequent symptoms; 
with the beginning of the sweat the temperature falls and the patient is 
comfortable in a few hours. The spleen is Usually palpable within ten days 
and may become very large; spontaneous rupture of the organ is certainly 
a more frequent complication than in natural malaria — enlargem^t, coupled 
with collapse, tender abdomen and signs of hemorrhage call for immediate 
surgical intervention. Driver et aL list the following indications for prompt 
termination of the malaria infection; (o) urea increase to 70 mg. or oyer 
per 100 CO. of blood, with or without other signs of renal disease; (6) sys- 
tolic blood pressure below 95 mm. during the interval between chills; (c) 
severfe iqterus with index above 50; (d) red blood cell count below 2|000,000; 
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{e) progressive rapid anemia associated with a spontaneous cessation of 
chills; (/) profuse diarrhea accompanied by vomiting and dehydration. As 
was to be expected (see p. 90), cases of congenital malaria following the 
inoculation therapy are beginning to be reported; the effect of the disease 
and the subsequent course of quinine upon the pregnant woman herself is 
^not yet definitely detpmined, though perhaps most observers believe that 
abortion is the exception and not the rule. 

All of the above only means, of course, that as yet the treatment should 
be attempted only in institutions thoroughly equipped in the details of 
both materials and trained staff. It seems that the average mortality is 
10 to 14 per cent. 

Termination of the Malaria. — ^It has been the general practice to allow 
the patient to experience from 12 to 16 chills, though Wagner- Jauregg, 
according to Wile and Davenport (1931), now favors 8 as the optimum; 
termination of the malaria is then effected by the use of quinine. This 
'artificial form of the disease succumbs with surprising ease to the drug; 
10 grains (0.6 Gm.) of quinine sulphate three times daily for three days, 
followed by 5 grains (0.3 Gm.) three times daily for four more days (or 
■ 10 grains once a day for ten days) , practically always suffices, though the 
use of quinine should be continued if the blood continues to show the pres- 
ence of Plasmodia. In patients whose strength is not great it is sometimes 
possible to check the course of the disease for a few days by a single 2- to 
5-grain (0.12 to 0.3 Gm.) dose, thus allowing for a marshalling of forces 
to withstand the subsequent paroxysms — ^to gauge the dosage just right 
and not stop the chills for good and all, is difficult. In patients that have 
experienced a satisfactory malarial bout but that have not shown as much 
clinical improvement as was hoped for, the attempt to reinoculate usually 
fails. In patients in whom the disease is clinically spontaneously aborted, 
that is to say, those in whom the chills and fewer disappear too soon while 
the plasmodia are still retained in the blood stream, the intramuscular injec- 
tion of whole milk, typhoid vaccine or plasmodia-free whole blood, of the 
intravenous injection of 2 to 3 cc. of malarial blood, will very often provoke 
a return of the chills and fever within twenty-four hours. In England, 
'according to James, one of the important modifications of the technic now 
being practiced is to allow the disease to continue, modified by quinine if 
necessary, until the patient acquires a tolerance for the parasite and the 
symptoms are not very marked. This is based upon the assumption that 
the curative action of malaria is chiefly dependent upon the presence of the 
parasites and their toxins in the body and not upon the fever alone; it will 
' be of great interest to watch for comparisons of results obtained thus with 
those obtained from the universally used method of sharply terminating 
the attack, particularly as Bunker's (1929) finding that patients having the 
highest temperature showed the greatest improvement could not be sub- 
, stantiated by Caldwell (1931) in a careful review of 679 cases. 

Relapses of the malaria occur very rarely. 

Results of Malaria Therapy. — (a) Paresis. — ^Driver, Gammcl and Kar- 
nosh, in the United States, published a summary of the results of malaria 
treatment of general paralysis,’ as reported in the literature prior to April 
1, 1926, to which I have added the principal reports appearing up to the 
end of 1933 (Table 25). 

By full remission is usually meant the return to an economic status 
practically equal to that enjoyed before the onset of paresis, and the main- 
'tenance of such status up to the time of the author's report; incomplete 
remission, the return to some sort of economic and social status, though 
lower than that previously enjoyed. In the table, the number of cases 
obtaining complete or incomplete remission is approximately 40 per cent of 
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Table 25. — Statcb of Malaria Treatment op General Paralysis at End op 

Year 1933 


Driver, Gammel, and Karnosh (total cases 

in suihmary to April 1, 1926) 

Caldwell (England) 

Ebaugh (Denver) 

Haskins (New York) 

Bennet, Polozker, and Altshuler (Detroit) . 

Dattner (Germany) 

Neyinann and Koenig (Chicago) 

Johnson and Jefferson (Colorado) 

O'Leary and Welsh (Mayo Clinic)--Ad- 

vaiiced cases 

Early cases 

Total 


Cases. 

Greatly 
improved (full 
remissions). 

' . . 1 

Moderately 

1 improved (in- 
/ complete 

/ remissions). 

2312 

635 

607 

579 

30 

14 

171 

23 

30 

100 

33 


441 

11 

31 

129 

44 

12 

50 

22 

22 

130 

32 

22 

186 

35 

35 

249 

46 

35 

4347 

911 

808 


(20.9 per cent) 

(18.5 per cent) 


the total, about equally distributed between the two groups ; but I doubt if 
this distribution represents the true state of affairs, since an examination of 
the more recent reports — from Caldwell on to the end of the table — indicates 
that the majority of the observers are obtaining complete remission in 30 
per cent or more of their cases. In round numbers, then, I think that one 
may say that 33 per cent of advanced paretics have been “cured” — if one 
may dare as yet to use the word. Granting that spontaneous remissions 
occur in 10 per cent of cases, this means that the paretic^s chance of a com- 
plete recovery so far as his economic status is concerned has been about 
trebled by the advent of malaria therapy. Enthusiastic readers are respect- 
fully requested, at this point, to turn back to the section dealing with the 
use of tryparsamide, and, after carefully rereading it, to turn back further 
still to the summary of the treatise of the Johns Hopkins group on the 
general principles of the modern treatment of neurosyphilis — ^when the real 
truth will emerge, which is that all things combined, better classification, 
better diagnosis, better therapy {both drug and fever) and earlier applica- 
tion of the same, and not any one factor alone 7n,nkes the chapter on paresis 
much pleasanter reading today than it was a very few years ago. 

The cerebrospinal fluid improves after malaria, sometimes becoming 
completely normal; this occurred in almost half of OXeary and Welshes 
(1933) cases. In Nicole and Fitzgerald^s (1931) studies, this serological 
improvement, which was most marked on an average four or more years 
after the beginning of treatment, bore no relation to the clinical condition. 

(b) Other Types of Neurosyphilis. — A number of reports from various 
countries have appeared in the literature, showing unequivocally that 
malaria therapy is of ^eat value in neurosyphilis other than paresis. In a 
large percentage of Wile and Davenport’s (1931) 96 cases immediate im- 
provement was noted: (a) 53 per cent of the tabetics showed immediate 
improvement amounting in many to complete symptomatic remission; later 
observation increased the group to 67 per cent; there was one relapse; (6) 
in paresis plus tabes, 40 per cent immediate improvement later increased to 
67 per cent; 13 per cent arrested, 13 per cent made worse; (c) in diffuse 
neurosyphilis complicating secondary syphilis and in later occurring diffuse 
neuros^bilis, excellent immediate and lasting results were also obtained. 
Serological reversal occurred more often in spinal fluid than in blood. 
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The report of O’Leary and Welsh (1933) may be summarized as follows: 
(a) In a series of 85 cases of asymptomatic paresis they obtained excellent 
results in 78 per cent; this group included cases exhibiting the spinal fluid 
changes characteristic of paresis but failing to show satisfactory serological 
response to routine antisyphilitic therapy, tlu)iigh not yet progressed far 
enough to permit of a clinical diagnosis of dementia paralytica; (6) in 65 
cases of the tabetic form of paresis excellent results were obtained in 55 
per cent and fair results in 39 per cent; (c) in 116 cases of tabes dorsalis 
with positive tests of spinal fluid, excellent results in 42 per cent, fair re- 
sults in 41 per cent (serological results were excellent in 43 per cent, fair in 
27 per cent) ; (d) in 25 cases of gastric crises with negative tests of spinal 
fluid, excellent results in 31 per cent, fair results in 56 per cent; (e) in 12 
cases of lightning pains with negative tests of spinal fluid, excellent results 
in 11 per cent, fair results in 22 per cent; (/) in 48 cases of optic atrophy 
excellent results in 14 per cent, fair results in 22 per cent; ig) in 74 cases 
' of asymptomatic ncurosyphilis serological results were excellent in 42 per 
cent, fair in 37 per cent; (h) in 17 cases of congenital neurosyphilis of all 
types excellent results in 8 per cent, fair results in 66 per cent (serological 
results were excellent in 25 per cent, fair in 75 per cent) ; (i) in 12 cases of 
miscellaneous types of neurosyphilis results were excellent in 28 per cent, 
fair in 71 per cent. 

Postmalarial Treatment. — ^The best results with malaria therapy have 
followed in those cases in which treatment with all the antisyphilis drugs 
was resumed and persisted in immediately following the termination of the 
malaria. 

Modus Operands — ^Wagner-, lauregg’s pioneer endeavors were purely 
empirical and, indeed, the work has remained upon that unsatisfactory 
basis until just recently. Now, in the period 1925-27, Gerstmann, Striiuss- 
ler and Koskinas, and Freeman have given us at least a morphological 
foundation for the improvement observed clinically. It seems that the 
inflammatory exudate in the meninges and about the blood vessels under- 
goes organization, and that the exudates are resorbed and regression of glia 
and vascular tissue takes place, and that, finally, there is reconstruction of 
-the architecture of the cortex. The histologic observations of Bahr and 
Breutsch (1929-30) indicate that the high temperature stimulates a phago- 
cytic attack of the reticulo-endothelial system upon the spirochetes. Of 
theories, unsubstantiated, there are plenty. 

11. Relapsing Fever and Rat-bite Fever 

The spirochete of relapsing fever has been used instead of the malaria 
parasite by Muhlens, Weygandt and Kirschbaum, Plant and Steiner; more 
recently, by Sagel (1931), Marie (1931), and Claude and Coste (1931). 
It is much less reliably effective than malaria therapy. According to Gerst- 
mann and others the infection is sometimes prolonged over several months 
and cannot be checked as quickly with arsphenamine as can malaria with 
quinine. The disease is hard to transmit, and has to be passed through 
mice which causes further difficulties. Solomon has also proposed the use 
of rat-bite fever (sodoku) , but it is apparent from the studies of Hershfield 
et al. (1929), and Neymann and Koenig (1931), that the therapy is not 
nearly so effective as malaria therapy, that grave intercurrent effects may 
develop, and that such remissions as occur are often short-lived. 

ni. Nonspecific Proteins 

In 1927, Kunde, Hall and Gerty, in the United States, reported upon 
the use of mixed typhoid-paratyphoid vaccine for the productum of thera- 
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peutic pyrexia in neurosyphilis. Their results (twenty-one good remissions 
in 49 unselected cases of paresis) are certainly of good promise when one 
remembers that this type of treatment is free from the objectionable fea- 
ture of the deliberate inoculation of patients with a disease-producing or- 
ganism. Schelm (1930), O'Leary and Brunsting (1930), and Nelson (1931) 
have also reported favorably. 

Method. — ^The vaccine is diluted with physiologic saline solution so 
that each cc. of the dilution contains 200 million dead bacilli. The injections 
are given intravenously every second or third day, a course consisting of 
eighteen to twenty-four injections sufficient in quantity to produce a chill 
followed by fever with a fastigium of 103 to 104 F. (by rectum). The 
initial dose is usually 50 million dead bacilli, and subsequent increments 
of 100 million usually suffice to elicit the desired effect, so that at the 
eighteenth injection the patient receives 1800 million; however, individual 
differences in reaction are very marked and each patient will have to be 
carefully studied in order to determine the amount of increase necessary 
in each dose. The' course is usually repeated once after a two months' 
interval and the same reactions are obtained. 

Typical Reaction. — (a) Blood pressure rises within half an hour to a 
maximum at time of chill, then falls below normal, and returns to normal 
within twenty-four hours. (6) First chill, of which there may be one to 
three, between two and three hours after injection; if it lasts longer than 
twenty minutes there should be suspicion of cardiac collapse, though as 
long as the blood pressure remains high there is no danger, (c) Average 
duration of maximum temperature, one and one-half hours in early injec- 
tions, thirty minutes later; average time above normal, eight to ten hours, 
later four to five hours, (d) Nausea and vomiting after the chill in most 
patients, (e) Back pains and headache, controllable with sodium salicylate 
or acetylsalicylic acid. (/) Excitement sometimes, controllable with paral- 
dehyde or barbital, (g) Rise in blood sugar after each injection; first 
leukopenia and then leukocytosis — all three returning to normal day after 
injection. (A) Often a secondary rise of temperature may occur on-the 
day following treatment. 

Decidedly, I think this is the fever therapy method of choice for the 
average general practitioner, even though the remissions arc perhaps not 
as frequent, as long-lasting or as complete as with the much more complex 
malaria therapy. It would seem that the mortality directly due to this 
treatment is about 2 per cent, though the number of cases. is still too small 
to make this worth much more than a guess. Absolute contraindications, 
according to Kemp and Stokes, are myocardial and advanced cardiovas- 
cular disease; in arteriosclerosis, pulmonary disease and marked grades of 
focal infection one must be very careful. 

Nelson has successfully produced temperatures of 105 to 107 F. by giv- 
ing a second injection at the height of the fever. 


IV. Diathermy, Electric Blanket, Hot Baths, Hot Air 

Neymann and Osborne (1931), Neymann and Koenig (1931), Perkins 
(1931), Neymann (1933), and others have reported upon the successful 
treatment of paresis with the diathermy apparatus. Apparently there are 
no contraindications to the employment of this method, except acute arthritic 
and pelvic infections and peptic ulcer with tendency toward bleeding, and if 
these early reports are confirmed (Freeman, Fong and Rosenberg, 19M, were 
able to observe no case of improvement among the 50 patients treated by 
them at St. Elizabeth's Hospital in Washington) it will probably replace 
malaria therapy in institutions, since it seems to produce an even larger 
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number of remissions, even among the depressive types that are so much 
more resistant to malaria than the expansive patients. The 'successful treat- 
ment depends upon certain mechanical factors necessary to produce eleva- 
tion’ of temperature, maintain it, and prevent burns to the patient. The 
prime requisites are properly constructed electrodes, a machine powerful 
enough to give sufficient energy, and proper insulation of the patient — ^things 
Vhich obviously call for the services of an expert physiotherapist. The 
technic ia changing as the method develops, but Neymann and his associates, 
who have had probably the most extensive experience, have given from six 
to forty -nine treatments, the average being fifteen; they look upon a tem- 
perature above 103.5 F. for at least five hours as optimal. Wilgus and Lurie 
(1931) have asserted that the electric blanket is the simplest and safest 
form of fever-producing agent, and they propose to substitute it for 
diathermy in their future work at the Illinois State Psychopathic Institute. 
Mehrtens and Pouppirt (1929) employed hot baths, but gave up the method 
'When they found that it was even more complicated than the malaria treat- 
ment as it reejuired greater cooperation from the patient;- the hot-air method 
of Kahler and Knollmayer (1929) has the same disadvantage. 

V. Sulphur 

There are many clinical reports available on the use of sulphur for the 
production of fever since it was introduced for this purpose by Schroeder 
in 1927 (Marcuse and Kallmann; Harris; Patterson and Switzer; Wink- 
ler; McGowan and Northcote; Read; Mackay; Schlesinger; Laptain; 
Power) . One to 2 cc. of 1 to 2 per cent sublimated sulphur in olive oil is 
injected into the lateral aspect of the thigh (beneath the fascia lata to 
avoid severe local reaction), every four or five days, increasing each dose 
by 1 cc. until ten injections have been given. Temperature rises after six 
to eighteen hours to 103 to 105 F., falls several degrees within three or four 
hours, and rises several times again within the next day or two; result is 
a significant elevation of temperature for longer perhaps than with any of 
the .other methods. As with typhoid vaccine therapy, however, the opti- 
mum dosage has to be determined for each patient. Chills, or even chilli- 
ness, rarely occur. The respiratory rate is very little affected, and the 
pulse rate is very variable, though there is usually a definite rise. Neither 
the blood pressure, vasomotor nor diaphoretic responses are very marked; 
some patients, however, are made quite uncomfortable by the local reaction. 
Leukocytosis occurs promptly after all injections. Considerable weight is 
lost by most patients during the course of treatment. 

The results with this type of therapy are very good and I should say 
that, equally with typhoid inoculations, it is the method of choice for the 
average general practitioner. 

Gastric Crisis. — ^The vomiting in syphilitic gastric crisis is central in 
origin and the administration of cracked icc, carbonated waters, etc., has 
usually no effect upon it. The physician is quite helpless in the presence of 
an abjectly miserable patient, therefore, unless he turns to the sovereign 
remedy, morphine, which he often does. It controls both the pain an(} the 
vomiting, but not infrequently must be used several times with the result 
that the patient sometimes has his tabes complicated by morphinism, a 
most difficult combination to treat. It is therefore of interest to note that 
McFarland has reported favorably upon the rectal use of chloral hydrate 
and sodium bromide in these cases. In a series of forty-nine injections 
given to 12 patients he obtained in 76 per cent of the administrations fully 
as great relief as is obtained with .morphine. He gives a retention enema 
containing in 15 cc. of fluid from 40 to 60 grains (2.6 to 4 ^Gm.) of each 
drug, d^ending upon the size of the patient. Unfortunately it \^puld seem 

13 



TREATMENT *IN GENERAL PRACTICE 


m 

that this method is not readily applicable to all cases, since most of them 
get their several injections of morphine during their first few attacks while 
a puzzled physician is trying to rule out gallstone colic, etc. 

Marinesco, Sager and Fa^on have reported upon the use of 1 to 2 cc. of 
a 26 per cent sterilized magnesium sulphate solution intraspinally in this 
condition. In the 8 patients thus treated, pain and vomiting disappeared 
entirely in from thirty to fifty minutes after the injection. Some patients 
needed another injection after two or three days; in others the interval was 
lengthened to several months. Alajovanine and Horowitz (1932) have used 
successfully intravenous injections of 1 to 3 mg. of atropine sulphate, once 
or twice daily, for several days. 

The reader is also referred to page 191, where the results obtained with 
malaria therapy are stated. 

Treatment of Congenital Sypiulis 

The mortality from congenital syphilis in early infancy is very high. 
This mortality can be very considerably reduced by prompt and proper 
treatment, but I believe that it is only the excessively sanguine physician 
who will maintain that the result of such treatment, from the standpoint of 
clinical and serological eradication of the disease, is as good in early con- 
genital syphilis as it is in early acquired syphilis. However, the addition 
of arsphenaminc to the armamentarium has certainly definitely raised the 
curability — or I should perhaps more correctly say the arrestability— ^f 
the disease, for the discouraging appearance of new symptoms in a child 
under vigorous treatment is no longer so frequent as it was in the days 
when mercury was used alone. It is difficult to make a satisfactory state- 
ment of the prognosis and amenability to treatment of those cases which arc 
latent in infancy and early childhood only to develop symptoms later in 
life. They are so variable; occasionally a congenital syphilitic goes through 
life with few or no symptoms other than a persistently positive Wasser- 
mann, while many others develop symptoms which respond very sluggishly 
to the most vigorous treatment. Most cases can be brought to some degree 
of clinical arrest, at least, and perhaps a very few can even be cured — ^insofar 
as it is permissible to speak of cure at all in this disease. Eye and bone 
lesions resist the longest. In congenital neurosyphilis, arrest is a thing 
more often spoken of than accomplished. 

To prevent the occurrence of congenital syphilis, or to so modify the 
disease in the fetus as to make it more amenable to treatment in the child 
after birth, is now clearly recognized as a possibility. Antisyphilitic treat- 
ment of the mother, begun as early in the pregnancy as possible, should 
be vigorously pushed up to the time of full term; the drugs are well borne 
by pregnant women. McCord^s (1932) studies show that the maximum of 
safety for the baby is offered by not less than ten treatments during preg- 
nancy; a ^‘treatment” consisting in an injection of 0.45 Gm. neoarsphena- 
mine and an inunction of mercury. Neurosyphilis of the congenital form is 
treated like acquired neurosyphilis; reports of the use of tryparsamide and 
malaria therapy in infants are still conspicuously lacking, though the latter 
is being used with excellent results in older children. 

The treatment of late congenital syphilis is that of late acquired syph- 
ilis; the treatment of the early congenital form is that of the early acquired 
form, save that there must be modification of dosage for size of the indi- 
vidual, and especial care must be exercised in the beginning since it is quite 
possible to cause the death of one of these frail wizened little things by a 
too vigorous attack. In interstitial keratitis, Carvill (1:931) has supplied 
two excellent reports of the results in lOD cases intensively treated and 100 
untreated; I present the results in Table 26. 
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Table 26 . — Rebitlts op Intensive Treatment in Interstitial Keratitis 


Vision. 

Treated 
(100 cases). 

Untreated 
(100 cases). 

20/30 or better 

20/60 or better 

20/70 or worse 

58 per cent 

75 per cent 

24 per cent 

15 of 178 eyes; 

1 eye, light only 

28 per cent 

56 per cent 

42 per cent 

45 of 179 eyes; 

5 eyes, light only; 

5 eyes blind 

Less than 20/100 



A check-up 5 years later on 67 of the 100 treated cases: in 23 vision had improved, 
n 32 it had not changed, in 9 it was worse, and in 3 the data were not obtained. 


The Consensus of opinion is that even intensive treatment at the begin- 
^ ning of inflammation in one eye does not prevent the involvement of the 
second eye, usually in a few weeks to months, rarely several years. 

Use of Merely, Arsenic and Iodides. — (a) Fordyce and Rosen (1924) : 
The arsphenamine course comprises six to eight injections; the initial dose 
is 0.1 Gm. for infants two to twelve weeks old; 0.15 Gm. from three to nine 
months; 0.2 Gm. from one to two years; and 0.25 to 0.3 Gm. for children 
three years old. The mercuric chloride course is ten to twelve injections 
at intervals of one week; grain for children from two weeks to six 
months old; % grain from six months to one year; ^ grain from one to two 
years; % grain from two to three years; and % grain for those more than 
three years old. 

(b) Veeder and Jeans (1924): The arsphenamine dose is 0.01 Gm. per 
kilogram of body weight. In this clinic it is given in such concentration 
that 4 cc. of the solution contain 0.1 Gm. of the drug — a much more con- 
centrated solution than is usually used. The use of the syringe instead of 
the gravity method is thus made possible; in approximately ten thousand 
injections no ill effects have been noted which could be attributed to the 
concentration. The neoarsphenamine dose is 0.015 Gm. per kilogram of 
. body weight, given in such concentration that each 2 cc. of the solution 
contain 0.1 Gm. The mercuric chloride dose for intramuscular injection 
is 0.033 cc. (0.5 minim) of a 1 per cent solution per kilogram (2.2 pounds) 
of body weight, given twice a week, or given once a week and supplemented 
by daily mercury by mouth; for this latter purpose mercury with chalk 
(gray powder) is used in tablet form, the dose ranging from % grain twice 
daily for young infants to 2 grains or more three times daily for larger 
children. In young infants of precarious nutrition this mercury by mouth 
is often objectionable on the score of its excessive cathartic effect. Or mer- 
cury ointment (full strength) is used by inunction in daily doses of 1 to 4 
Gm., depending upon the size of the child. When prolonged inimction is 
contraindicated by the delicacy of the child, this ointment may be spread 
over the inner surface of an abdominal binder. Iodides are also sometimes 
used in a dose of 3 to 7% grains (0.2 to 0.6 Gm.) three times daily accord- 
ing to the size of the child. Intraspinal treatment is employed in cases of 
neurosyphilis that do not otherwise respond. The blood is withdrawn one- 
half hour after an intravenous injection of arsphenamine; the amount of 
serum injected later varies from 10 to 25 or 30 cc., according to the size 
of the child. Three to five such injections, at an interval of five to ten days, 
are given as a series. * 

(c) Cannon (1927) : The plan of treatment is one of continuous treat- 
ment. The dose of neoarsphenamine is 0.1 to 0.25 Gm. up to one year* 
0.15 to 0.3 Gm. from one to five years; 0.2 to 0.45 Gm. from five to ten 



196 , TREATMENT fN GENERAL PRACTICE 

years. The first four injections are given twice a week, after that once a 
week. Each course consists of ten injections of neoarsphenamine and fifteen 
injections of mercuric chloride, the latter drug being continued after the 
termination of the neoarsphenamine until the full number of injections 
has been given. The injection of neoarsphenamine is then continued, this 
time without the mercury, which is resumed only after the completion of 
the course of neoarsphenamine. Potassium iodide is given at intervals 
during the mercury injections. This plan of treatment is continued for three 
or four courses, or from one to one and one-half years. When an interrup- 
tion of the injections is necessary, barring physical ailment, the patient 
is put on mixed treatment. Intraspinal injections are employed in neuro- 
syphilis in the usual way, except that the blood is taken from an adult 
receiving not more than 0.3 Grn. of neoarsphenamine intravenously one-half 
to one hour previously. Not more than 10 cc. of serum has been injected! 

(d) Cooke: course consists of eight wceks^ treatment, in which mer- 

cury is given by mouth three times daily, as well as by intramuscular injec- 
tion once weekly; and an arsenical once weekly by intravenous or intra- 
muscular injection during the first three suceessive weeks of this period. 

' One such course is immediately followed by the next, and a vacation of two 
months at the end of the year is given when the treatment has been faithful 
and continuous.” Dosage of the drugs corresponds closely to that of Veeder 
and Jeans above cited. 

Sulpharsphenamine. — ^This drug seems to have won a distinct place 
for itself in the treatment of early congenital syphilis. Durham (1925) 
summarized her study of the drug in 28 cases, as follows: 

‘^Compared with neoarsphenamine, sulpharsphenamine seems to have 
the following advantages: (1) It can be given subcutaneously with slight 
discomfort during the injection. Following the injection there is little pain 
or induration. Neoarsphenamine, on the other hand, cannot be given sub- 
cutaneously and, if given intramuscularly, indurated areas often result 
which may remain and cause discomfort for some time. (2) Sulphar- 
sphenamine can be given in larger doses and higher concentration than 
neoarsphenamine. (3) It clears up active lesions (condyloma and gumma) 
very rapidly but probably acts no more rapidly than neoarsphenamine. 
(4) As only two patients with syphilis of the central nervous system have 
been treated, no conclusions can be drawn as to its efficacy in the treatment 
of this type of the disease. (6) It does not seem to have any more effect 
than^ neoarsphenamine in changing the so-called ‘fixed Wacsermann reac- 
tion.' Possibly a change from neoarsphenamine to sulpharsphenamine may 
be advantageous. (6) It does not seem to cure early or late congenital 
syphilis any more rapidly than may be expected with neoarsphenamine. 
(7) There is probably no advantage in subcutaneous injections of sulphar- 
sphenamine in older children or adults whose '«'^cins are accessible. The 
majority of the children actually prefer intravenous treatment. [ !] In fat 
children or small babies with inaccessible veins, the subcutaneous route 
has a great advantage. There are a certain number of parents who refuse 
to have their children treated intravenously and there is a great advantage 
in having an efficient drug that can be injected subcutaneously.” 

Durham’s routine was as follows: First, daily inunctions of 30 per cent 
mercury ointment (U.S.P.) or intramuscular injections of merciffic chloride 
^ oiif Ko grain (0.006 Gm.) for infants or % grain (0.016 Gm.) for chil- 
dren over five years, once a week for six weeks; then six weekly injections 
of sulpharsphenamine. After a rest of four weeks, the whole course was' 
repeated. The sulpharsphenamine was given in a dose of 0.02 Gm. per kilo- 
gram of body weight (0.6 Gm. maximum), and was made up in a 25 per 
cent aqueouf solution; so that with the maximum dose, only 2.6 cc. of the 
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solution was injected. The injection was made subcutaneously in the back, 
betw^n the lower angle of the scapula and the spinal column where Ibe 
skin is loose. At the site of injection there was seen occasionally the fol- 
lowing week a small indurated nonpainful area, which had usually disap- 
peared by the nejct week. 

Boone and Weech, Ahmen, and Sylvester have also reported satisfactory 
results with the drug. I place below a table (Table 27), taken from the 
paper of the latter, which shows a striking superiority of the arsenicals 
to mercury when either of the drugs is used alone in the treatment of con- 
genital syphilis. Sixty-seven sulpharsphenamine cases are included in this 
table; the number in the neoarsphenamine and mercury series I do not 
know. 


Tabus* ^7. — Comparative Effectiveness of Mercury, Neoarsphenamine and 

SUIiPHARSPHENAMINE AS SHOWN BY THE TiME OF DISAPPEARANCE OF LkBIONS 




Early. 



Late. 



Skin. 

Viscera. 

Bones. 

Skin. 

Viscera. 

Bones. 

Mercury 

6 weeks 
to 6 
months 

3 months 
to 6 
months 

3 months 
to 6 

months 4- 

3 weeks 
to 6 
months 

6 

months 4- 

Years 4- 

Neoarsphenaiiiino. 

1 to 2 
weelcs 

2 to 3 
weeks 

2 to 4 
months 

3 weeks 

5 to 8 
weeks 

Years 4- 

Sulpharsphenamine 

1 to 3 
weeks 

2to4 

weeks 

3 wcciks 
to 2 
months 

2 to 4 
weeks 

2 to 4 
months 

Years 4- 


Sylvester gave twelve weekly injections of 10 to 20 mg. of sulphar- 
sphenamine per pound body weight in 10 per cent concentration; then a 
month’s vacation followed by a Wassermann. If this was negative, the 
■ series was repeated at one half of the original dose, if positive, at one and 
one-half times the original dose. 

Acetarsone (Stovarsol). — ^I’liis pcntavalont arsenical compound, which 
is available in soluble tablets of 4 grains (0.25 Gm.) for administration by 
mouth, has been much used in the treatment of congenital syphilis on the 
Continent, particularly in Germany. Spiethof (1925) gives half a tablet 
to babies less than nine months old, three quarters of a tablet to those be- 
tween ten and twelve months, and a whole tablet to children over a year, 
each day for six months to a year with rest periods. Von den Steinen (1927) 
gives as much as two tablets per day for seven days to children of two years 
with rest periods of seven days. Bamberger (1931) begins with one-fourth 
tablet three times daily and slowly increases until one tablet — in 2 cases, 
two and one-half tablets — are given tl^ee times daily on an empty stomach. 
Good, clinical, not so good serological results, are reported by all of these 
observers, but I feel that we should be on our guard here, for there is at 
least a chance that the ease of administration, and therefore the ready 
cooperation of parents, will lead us into an unwarranted enthusiasm. In 
the United States, Maxwell and Gloser (1932) have used the drug with clini- 
caj and serological success in 12 infants syphilitic or from syphilitic mothers; 
their course was: One tablet once, twice, three and four times daily 
for one week each, one-half tablet three and four times daily for a 
week more each respectively, and one tablet twice a day for a week, 
followed by a six weeks’ rest period. Abt and Traisman (1932j were also 
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pleased with the results m a senes of 22 ■ -f Lriostitis eases 

it with clinical but not serological success m a senes of penoslato cases 

with bone manifestations. The toxic effects noted have been cnilis, lever, 
aching; sore throat; coryza, abdominal pain, vomiting and diarrhea, malaise, 
albuiuiiiuria, edema, leucopenia, eosinophilia, dermatitis, urticaria and 


pruritic anal eczema. 

Bismuth. — Sec page 214. 

Bumaven . — See page 218. 

Malaria. Therapy.— See page 191. , „ » 

aru piiaTutmiTiA by Bectum. — Littman and Hutton have shown that tne 
clinical results obtained by the use of arsphenamine by rectum in children 
with acute manifestations of congenital syphilis are too feeble to warrant 
the consideration of this method of administering the drug. 

Neoarsphenamine bitraperitoneally. — Sanford has reported the in- 
traperitoneal injection of neoarsphenamine in ten infants with satisfactory 
clinical results and without any evidence that the drug had a deleterious 
effect within the abdomen. Necropsies were performed on two of the 
patients who died from other causes, one after six injections and the other 
after two; in both cases no signs were found of abdominal pathologic dis- 
turbance. The usual treatment consisted of four injections at three-day 
intervals, followed by four injections at seven-day intervals. This was 
usually suflScient to clear whatever syphilitic pathology existed, including 
the Wassermann reaction. Sanford’s technic follows: 

“Our method consisted in washing the whole abdomen with green soap 
and water, then once with alcohol. The ideal site for entrance of the needle 
is located in the middle of the left rectus sheath, slightly below the level 
of the umbilicus. This spot was chosen because in many children the liver 
on the right side will be at the level of the umbilicus,' and it is necessary 
to go below any possible limit of the omentum, and a site too far below 
the umbilicus will endanger the bladder. This spot was painted with tinc- 
ture of iodine, which was then washed off with alcohol. The needle, pref- 
erably a small gauge one, was inserted as for an ordinary intraperitoneal 
injection. The solution consisted of 150 mg. of neoarsphenamine dissolved 
in approximately 15 cc. of warm, sterile water. The average weight child 
of 10 pounds (4.6 Kg.) should receive 50 mg., or 6 cc. of the solution. The 
substance was injected as fast as the plunger would fall in the syringe, and 
was best sprayed over the peritoneal contents.” 


Discussion of the Various Arsenicals, the lonmEs, and the Various 
Preparations of Mercury and Bismuth (Including Bismarsen) 

1. THE ARSENICALS 

(a) Arsphenamine versus Neoimphenaxnine. — So far as I am aware, all 
save one of the leading syphilologists of this country are thoroughly con- 
vinced of the therapeutic superiority of arsphenamine (old salvarsan) to 
neoarsphenamine (new salvarsan) in the routine general treatment of syph- 
ilis. Nevertheless, perhaps as much as 90 per cent of the arsenic adminis- 
tered intravenously in private practice is in the form of neoarsphenamine, 
the reasons being of course that this drug is freer from reactions and is 
much easier to administer. The ease of administration no one can deny, 
but whether it is less toxic is really open to reasonable doubt; Cannon and 
Karelitz (1931), as a result of their study of the rich material afforded by 
the Y^^d^x'bilt Clinic, do not find in favor of a lower toxicity for neo and 
the similar studies of Cole et al. have supported them. However, as Scham- 
berg (1931) well points out, under the conditions of preparation by the 
average general practitioner with relatively poor facilities and little time. 
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arsphenamine has been and probably will continue to be, considerably 
more toxic. A very great difficulty in arriving at an accurate estimate of 
the clinical value of neoarsphenamine lies in the marked variability be- 
tween different lots of the drug even from the same manufacturer. 

(h) Arsphenamine. — Dosage. — ^It has been shown that small doses are 
less than useless, since the spirochetes are thus enabled to acquire a tolerance 
for the drug and become so-called “arsenic fast,” Therefore the initial 
dose and all subsequent doses should be as large as possible consistently 
with safety. 'In the United States, adults are usually given 0.2 Gm. the 
first dose, .0.3 Gm. the next, 0.4 Gm. the next, and either 0.4 or 0.5 Gm. for 
each of the remaining doses of the course. Women are usually not carried 
above 0.3 Gm. Children arc started on 0.05 to 0.1 Gm. and built up to 0.2, 
or possibly 0.3 Gm., depending upon age and size. Some practitioners use 
larger initial doses, both in adults and children, than those just listed. 

Preparation of Arsphenamine for Administratio7i. — Arsphenamine is a 
hydrochloride and its solution in water — it is freely soluble — is acid. This 
solution must be neutralized with NaOH and then injected slowly at or 
about body temperature. 

Steps. — 1. Have all receptacles absolutely sterile. 

2. Immerse the tube in alcohol to see that it is not leaking. An open 
tube is very dangerous for the reason that the drug oxidizes rapidly into a 
highly toxic product. Arsphenamine does not undergo toxic deterioration 
in the sealed tube at ordinary temperatures. 

3. Pour contents of tube into fresh, double-distilled water, in such 
amount that there is 20 cc. for each 0.1 Gm. of the drug. Dissolve with 
slow rotation to prevent contact with the air as much as possible. 

4. Slowly add sterile 15 per cent solution of NaOH, drop by drop, until 
the fiocculent precipitate which forms is entirely redissolvcd — this usually 
requires 4 drops per 0.1 Gm. Filter through sterile gauze. 

5. Then dilute with fresh, double-distilled water up to 30 cc. per 0.1 Gm. 
of the drug. Let stand for at least thirty minutes for completion of chem- 
ical reactions which greatly diminish the toxicity. 

6. Slowly inject into a vein of the arm by the gravity method, allowing 
at least ten minutes for the full dose to run in. 

The water used in the various steps should be warm but not very hot. 
Chemically pure sodium chloride, 0.5 to 0.85 per cent, or sterile glucose, 
5 per cent, may have been added before sterilizing, but the opinion that 
this is an advantage is not unanimously held. The injection should be 
made at body temperature. 

(c) Neoarsphenamine (New Salvarsan). — ^Whilc in the scaled ampule 
neoarsphenamine may undergo a change in color, solubility, mobility in the 
ampule, odor and toxicity. These changes may either render the particular 
lot of the drug useless, or, more rarely, dangerous to life. Age of the prod- 
uct is a factor of less importance than the temperature at which it is stored. 
It should be kept at ice-box temperature and not used if it has changed in 
color or is not readily soluble. I know from my own experience that physi- 
cians in the tropics are partial to those brands which are marketed each 
ampule in a separate wooden box since the wood is a poor conductor of 
heat. 

Dosage. — Neoarsphenamine is given in doses one half again as large as 
arsphenamine, ?. e., a patient getting 0.4 Gm. of arsj)henamine would get 0.6 
Gm. of neoarsphenamine, etc. 

Preparation of Neoarsphenamine for Administration. — One of the un- 
doubted advantages of this product is its ease of preparation. The powder 
is simply sprinkled on the surface of fresh double-distilled water — 12.5 cc. 
for each 0.1 Gm. — and permitted to dissolve without much agitation; the 
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flask, which should be tall and of small caliber, is to be stoppered after add- 
ing the powder. Water used should be at room temperature as neoarsphena- 
mine solution increases in toxicity above 71 F. (21.7 C.). Also, it should 
be injected at once after it is prepared for the reason that the solution be- 
comes nluch more toxic while standing. 

Since the World War it has become the custom to prepare the solution 
directly in the original ampule and to inject this concentrated solution. 
See the section on arsphenamines in the treatment of malaria for a full 
exposition of this method (p. 100). When given intramuscularly, a method 
of administration which is now little employed, the drug is dissolved in the 
ratio of 3 cc. of water per 0.15 Gm., which furnishes an approximately iso- 
tonic solution. 

(d) Silver Arsphenamine. — ^This drug was introduced with quite a 
flourish in 1918, being especially highly lauded in Germany (Galewsky, 
Gennerich, Hahn, Muller, Houck, Favry — see Bibliography). Kolle and 
Ritz attributed the superiority of the new drug to the fact that when the 
arsenical molecule is combined with the silver molecule there is a combined 
action of the two metals, silver being spirochctostatic and arsenic spirocheti- 
cidal. In America also it was well received; Parounagian, for instance, 
after giving 4290 injections at Bellevue Hospital in New York City (1921), 
stated his belief that clinical manifestations in all stages of syphilis re- 
sponded more promptly to this drug than to any of the other arsenicals. 
Strauss, Sidlick, Mallas and Crawford, however, shortly thereafter showed 
that the spirocheticidal power of silver arsphenamine, as judged by its 
ability to lower the Wassermann reaction, was far inferior to that of ar- 
sphenamine and neoarsphenamine. One does not hear of this drug having 
replaced either of the older products for routine use in many of the Ameri- 
can clinics. In the matter of immediate reactions, the drug probably occu- 
pies a place intermediate between that of old arsphenamine and ncoars- 
phenamine. Argyria, which is a theoretic possibility, has occurred with 
extreme rarity; according to Becker and Ritchie (1931), it is apt tO’ follow 
the administration of a total quantity above 15 dm.; Spiegel (1931) places 
the maximum at 8 Gm. 

Dosage and Technic . — Silver arsphenamine is prepared and injected just 
as is arsphenamine except that neutralization with NaOH is unnecessary; 
the solution must be very promptly but slowly injected. Parounagian^s 
dosage: 

''The patients receive 0.15 Gm. as an initial dose, and this is followed by 
an injection of from 0,2 to 0.25 Gm, for each succeeding dose, unless smaller 
doses are indicated by the character of the case. Injections are given every 
third or fourth day. Eight injections have constituted a course; a rest 
of four weeks without treatment has been routine, followed by a further 
rest or continued treatment (mainly with neoarsphenamine) as the serology 
-or history indicate.” 

(e) Sulpharsphenamine. — The use of this drug (as Sulfarsenol, the 
French product) was first described by L6vy-Bing, Lehnhoff-Wyld and 
Gerbay in 1919. It was rather extensively employed in various European* 
clinics during the next three years and its usefulness reported "upon by 
Yernaux and Bernard (France), Doble (England), Papegaaij and Rinsema 
(Holland), and many others. The consensus of opinion of these European 
observers was that an arsenical compound had been found which could be 
administered subcutaneously or intramusculSjly without pain, and yet was 
equal, if not superior to, the older arsenicals in therapeutic value; very 
little mention was made of the toxicity of the dnig. In America, VoegtHn 
and his co-workers ascribe to it a higher spirocheticidal value than arsphen- 
amine in experimental syphilis and also^ under certain special conditions, 
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a higher trypanocidal value as well; but Myers and Coj-bitt^ and later 
Raiziss, Severac and Moctsch, found it distinctly less effective as a trypan- 
ocide than arsphcnamine or nooarsphenamine. The first Americans to 
report on its clinical employment, Hewins and Acre, 1922, agreed, in sub- 
stance- with the early European observers — but since that time considerable 
doubt has been raised in the minds of syphilologists in this country as to 
its relative effectiveness in the eradication of syf)hilis and also its freedom 
frona toxicity. Indeed, further careful studies have shown this latter con- 
tention to be 'a myth. The intramuscular injection of the drug (the sub- 
cutaneous, and intravenous routes have been practically abandoned) is not 
always painless; furthermore, hemorrhagic purpura, meningovascular reac- 
tions, peripheral neuritis, dermatitis and aplastic anemias, some even taking 
the form of fatal agranulocytosis, occur after this drug more often than 
after any of the other arsenicals. I quote Fox (1925) in what seems still 
to be a fair statement of the position of sulpharsphenamine in the treatment 
of acquired syphilis; its use in congenital syphilis has been described else- 
where (p. 196) : 

“A new arsenical must fulfill at least one of four requirements to be 
awarded a real place in the treatment of syphilis: (1) A therapeutic value, 
in the tolerated dose, superior to that possessed by the older arsphenamines 
in the attempted cure of the disease; (2) a particular quality in arresting 
and healing certain of the later manifestations of the disease resistant to 
other forms of treatment; (3) a decided usefulness in those cases unable to 
receive arsenic in the older forms because of toxic reaction of one kind or 
another; (4) superior availability because of simplification of administra- 
tion by other than tlie intravenous method, without, of course, loss of 
therapeutic value, or increase of toxicity. 

*^p]vcn the most enthusiastic advocates of sulpharsphenamine can hardly 
claim a superior curative power for the drug as compared with arsphcna- 
mine or neoarsphenamine. AVhether it is equal to them in this regard is an 
open question. The clinical study here presented revealed no inferiority 
for sulpharsphenamine as far as end-results were concerned. In the matter 
of control of some of the later more resistant manifestations of syphilis, 
especially those of the nervous system, proof has not been obtained that 
sulpharsphenamine has superior value. Certainly on the basis of clinical 
data now available, one would not be justified in using this drug in prefer- 
ence to tryparsamide, or even intraspinal therapy, in the treatrrtent of re- 
sistant neurosyphilis. In that limited number of cases unable to receive the 
other arsenicals intravenously because of the development of the ‘nitritoid^ 
reaction, sulpharsphenamine is of value. However, if one admits that 
sulpharsphenamine has equal or nearly equal therapeutic value, the fact 
that it can be administered intramuscularly is a great boon for the patient 
with small or inaccessible veins. Many of these patients have been deprived 
in the past of sufficient arsenic for the cure of their disease, unless they 
happened to fall into the hands of one skilled in intravenous technic. 

“The fourth requirement, then, remains the only one in which the drug 
j^ossesses any important advantage over the other arsphenamines. Because 
of the higher incidence of systematic reactions following the use of this 
ding, it seems desirable to confine its employment solely to those cases in 
which intravenous therapy cannot be used. Further study is especially 
indicated to determine the nature of this toxic factor in its composition 
and whether it can be eliminated. In the meantime sulpharsphenamine 
must occupy a restricted but nevertheless very useful place in the treat- 
ment of syphilis.” 

Sulpharsphenamine is given at the same time intervals as arsphenamine. 
The intramuscular dose varies from 0.2 to 0.6 Gm., depending on the weight 
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and tolerance of the patient. It should be dissolved in freshly distilled 
water just before administration. The concentration of 33 per cent (0.33 cc. 
of water for each 0.1 Gm. of the drug) has been found to cause the least 
local irritation. 

(/) Stovarsol. — ^This drug has been used rather much of late in Gejmany 
when the arsphenamines arc contraindicated, or as “follow-up” therapy 
after intravenous or intramuscular therapy. The dosage is somewhat larger 
than that employed in congenital syphilis (p. 197). In going about on the 
Continent in 1930, I was by no means convinced that there is much to 
recommend this use of stovarsol save its ease of administration; certainly 
there are not yet in the literature any controlled clinical studies. 

Arsenical Reactions. — These group themselves clinically into early and 
late reactions. 

(a) Early.— 1. Immediate (“nitritoid”) : This, the most frequent type 
of reaction, begins shortly after the injection has been started. Oftentimes 
the first symptom is a sudden intense pain in the back, though this is by no 
means invariable. Always, however, there is a quick flushing of the face 
and injection of the eyes, dyspnea and cough and nausea; sometimes, though 
unusually, the patient vomits at this point; usually the pulse becomes very 
weak and deep cyanosis develops. Sometimes there is loss of consciousness 
with suspended respiration for a few seconds. The symptoms usually per- 
sist for half an hour in some degree, sometimes longer. Though frightening 
to witness, these reactions seldom result in death, their most objectionable 
feature being that the patient often refuses to take the subsequent treat- 
ments in the course — ^which is easy enough to understand as their sensations 
are described as being those of impending death. 

This type of reaction is ascribed to so many different causes that analysis 
of the possibilities cannot be gone into here. The most probable cause is 
simply an idiosyncrasy for the drug, for when a patient has once experienced 
this reaction he is almost certain to have a recurrence in some degree at 
each subsequent injection. Sometimes, however, it is due to faulty technic: 
either to the use of a mixture that is “stale,” or failure to sufiBciently 
alkalinize during the process of preparing the solution. Occasionally, also, 
one particular batch of the drug, however carefully prepared, seems to 
produce reactions by reason of some unavoidable impurity contained; such 
a batch must be thrown away as its use is dangerous. Larsen (1931) has 
maintained that there are two kinds of arsphenamine distributed, a methyl- 
ated and a nonmethylatcd type, and that the former i.s the more toxic; his 
interesting contention still lacks experimental substantiation. 

Treatment . — ^About the only effective drug is epinephrine (adrenalin), 
which should be injected intramuscularly at once when the symptoms appear 
(the injection of the arsenical having been immediately stopped, of course). 
It is xisual to use 1 cc. of the 1 : 1000 solution. Since the sj^ptoms closely 
resemble those of the overaction of nitrites, this use of epinephrine is not 
entirely empirical. 

A sudden and intense pain which often makes its appearance in the arm 
or shoulder during the course of the arsenical injection need not be regarded 
as a sign of impending reaction; it is usually fleeting though very excruciat- 
ing. One is usually able to continue the injection without interruption. 

Prophylaxis . — ^It is sometimes possible to prevent the recurrence of ttiis 
reaction by the injection subcutaneously of atropine sulphate fift^n 
minutes before the arsenical injection; lees than %o grain is usualy in- 
effective; epinephrine administered before the arsphenamine, instead of 
waiting for first symptoms is also occasionally of value. Ephedrine is some- 
times given, several doses on the day before and the day of the injection. 
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2. Other Early Reactions. — 1. Skin eruptions sometimes appear several 
homrs after the injection. These are usually of only short duration and do 
not require any treatment other than for the local relief of the itching, and 
perhaps the changing to another arsphenamine, such as the silver prepara- 
tion. A more severe type, which may go on to a true exfoliative dermatitis, 
is fortunately extremely rare; it is now generally believed to be the result 
of direct sensitization to the arsphenamines, or to the products of their metab- 
olism, or to a state of general allergic instability. According to Moore 
and associates (1931) , the intradermal skin test for sensitivity is not reliable, 
since negatively reacting patients often in their experience developed rashes 
on the subsequent administration of therapeutic doses of the drugs. For 
the treatment of this latter type, two forms of sulphur have been proposed: 

(o) Sodium Thiosulphate . — ^Dennie and McBride showed, in 1924, that 
the use of this drug will often terminate these cases very quickly; most 
syphilologists, I believe, are no longer particularly enthusiastic about it. 
The drug is given intravenously in 20 cc. of distilled water every day for 
four days, and then every other day for as often as is necessary to complete 
the cure. An ascending dosage is used, as follows: 0.3, 0.45, 0.6, 0.76, 0.9, 
1.2, and 1.8 Gm. In fulminating cases the dose may be started higher and 
be given several times in the first twenty-four hours. Chemically pure and 
not the ordinary sodium tliiosulphate should be used. 

(6) Thiosinamine . — Greenbaum has reported the use of thiosinaminc 
very successfully in a number of cases. He says: “Our method is to put 
the drug up in ampules containing 3 grains of the drug dissolved in 6 cc. 
of distilled water, to which is added 1 or 2 drops of a 2 per cent solution of 
glycerin, which insures permanent dissolution. The ampules are sterilized 
in the autoclave.” 

The patient is given the contents of one of these ampules intravenously 
every twenty-four hours. Many individuals complain of the objectionable 
taste and odor of the drug during the injection. 

2. Chills and fever with violent headache and perhaps legache, nausea 
and vomiting, perhaps diarrhea, may appear a few hours after the arsenical 
injection. The suffering is sometimes very severe, but at present I know 
of no effective treatment other than the use of symptomatic remedies. The 
reaction usually disappears in twenty-four hours, but many patients of the 
clinic type never return for treatment after an experience of this sort. This 
type of reaction often occurs in “epidemics,” and Stokes and Busman have 
perhaps conclusively shown that it is due to the use of new rubber tubing. 
Whatever the toxic principle may be, it is removable by soaking the tubing 
for six hours in normal sodium hydroxide solution; as an extra precaution 
it is thus soaked on a number of a successive days in some clinics. The toxic 
substance is not destroyed by boiling, is not soluble in water, and is not 
contained in the washings and mechanically removable debris from the 
inside of new tubes. 

(h) Late Reactions. — 1. “Herxheimer” Reaction . — ^This consists in a 
lighting up of all the syphilitic lesions, of whatever stage and location, which 
comes on a day or so after the treatment and lasts several days. All the 
visible lesions become violently erythematous, but this is usually of little 
moment in early syphilis; in late syphilis, on the other hand, where there 
are numerous visceral lesions, very grave symptoms may accompany or 
follow such a reaction. “Herxheimer” usually subsides in a few days with- 
out any special treatment. As yet there is no entirely satisfactory explana- 
tion for the occurrence of this reaction. 

. 2. Jaundice.— Occasionally a patient who has had a number of treat- 
ments — ^most often in the second or later courses— will suddenly develop a 
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most intense jaundice, which becomes progressively worse with death result- 
ing from acute yellow atrophy of the liver plus hemorrhages in the other 
viscera. Those who survive will continue to be jaundiced and sick for many 
months. The cause is still very much a matter for discussion; suffice it to 
say that many careful syphilologists feel that any patient who shows even 
the slightest tendency toward jaundice during arsenical treatment should 
never be given another injection. Craven’s (1931) studies in animals, which 
are as yet unconfirmed, indicated that hijdi protein and particularly high 
‘fat diets afford the maximum protection against this arsphenamine injury 
to the liver; a most surprising piece of work since it has hitherto been 
believed that carbohydrates — shown to be deleterious in his experiments — 
were of the greatest value. 

3. Cerebral Reaction {“Arsphenamine Encephalitis”). — A certain num- 
ber of fatal cases have occurred following large doses. The symptoms are 
severe headache, gastro-intestinal symptoms, convulsions, coma and death. 
These cases are fortunately rare. Treatment is unsatisfactory. Beeson 
has collected the reports of three cases in which recovery occurred possibly 
as the result of the administration of epinephrine. McBride has reported a 
case of recovery following the use of sodium thiosulphate, but this result 
would seem to be nullified by Lasersohn’s failure with the drug in another 
case. 

4. Neuritis. — mild degi-ee of nerve irritation, usually going no further 
than the development of numbness and formication in the ej^emities, is 
not rare during the administration of a series of doses of an arsenical, 
neoarsphenamine being perhaps the most frequent offender in this respect. 
Severe cases of true multiple neuritis are, however, extremely rare; sodium 
thiosulphate is given in these cases, and the arsplienamines omitted when 
antisyphilitic therapy is resumed. 

6. Aplastic Anemia. — ^This lias been considered a very rare but extremely 
serious complication of treatment, but the number of cases in the literature 
in recent years, promjits Bronfin and Singerman (1932) to strongly rec- 
ommend frequent blood examinations in tlie patient under arsphenamine 
treatment even in the absence of any untoward manifestations, and the 
immediate discontinuance of the drug as soon as such symptoms as malaise, 
pallor, itching of the skin and purpuric signs are noted. Blood transfusions 
are given; Loveman (1932) believes that sodium thiosulphate is of some 
value. 

Odor. — A great many individuals are much dioturbed bj' an “other-liko” 
odor and disgusting taste which develop while the arsenical solution is 
passing into the vein. This may be counteracted by causing the patient 
to smell bay-rum or a perfume during the operation; the cheaper perfumes 
are preferable because of their greater pungency. The perfume 'Should be 
placed on a pledget of cotton and not on the clothing for this latter pro- 
cedure might cause later embarrassment to the patient. There are some who 
derive equal comfort from tlie rapid mastication in quick succession of 
several pieces of fresh wintergreen chewing-gum. 

Diet During Treatment. — It is the usual custom to place the patient 
on a high carbohydrate and low protein and fat diet during a course of any 
of the arsenicals (but sec p. 203 under “jaundice”). He should be advised 
to keep the bowels functioning well during the course and should never eat 
anything whatsoever during the three hours immediately preceding an 
injection. 

Arsenic Besistanee. — ^The German literature indicates tiiat early syphilis 
is reacting less favorably to the arsphenamines now than in the years before 
the World War, but there is no evidence as yet of an increase in arsenic- 
resistant syphilis in the United States. 
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2.'UBKCDKY 

The use of arsenic and mercury has been discussed in , the preceding 
pages with sufficient detail to make it apparent that no direct comparison 
of the therapeutic virtues of tliese two drugs will be offered here. In routine 
treatment it is undoubtedly best to alternate the drugs, departing from this 
standard in individual cases when it is seen that the patient responds better 
to the one or the other or is precluded from taking either one because of an 
specially low tolerance. What follows, then, is but a list of mercurial 
preparations tliat have been found of value in the treatment of the disease — 
indeed, the list is not even complete for their number is legion. 

By Mouth. — 1. Yellow Mercurous Iodide (Protoiodide, Hydrargyri 
lodidum Flavum). — The adult dose ranges from % to 1 grain (0:01 to 
0.06 Gm.), three times daily; the average tolerated dose is perhaps about 
% grain (0.015 Gm.). 

2. Mercury with Chalk (Gray powder, Hydrargyri cum Greta). — Dose 
1 to 4 grains (0.06 to 0.24 Gm.), three times daily. 

The above two preparations have the advantage that they can be easily 
taken by the patient and are very little irritating to the gastro-intestinal 
tract. The protoiodide is usually prescribed in tablet form, the mercury 
with chalk as powder; this latter, being sweet — ^the U.S.P. preparation con- 
tains honey — ^is well taken by children. The very decided disadvantage of 
these preparations is that the absorption of the mercury is very uneven, 
thus making it quite difficult to determine or to predict the degree of the 
patient’s saturation. 

3. Mercuric Chloride (Bichloride, Hydrargyri Chloridum Corrosivum) . — 
Dose to % grain (0.003 to 0.015 Gm.), three times daily. This salt is 
much more evenly absorbed than the two above described, but it has the 
disadvantage of being quite irritating to the stomach. This irritation is 
largely overcome by giving it in combination with the iodides. Old chronic 
cases, which must be shifted about from one to the other type of treatment 
through many years, are often put upon “mixed treatment” for awhile. The 
following formula has been satisfactorily used for this purpose at the former 
New York Skin and Cancer Hospital (now the Stuyvesant Square) for 
many years; the iron and strychnine are present in the hope of combating 
the anemia and anorexia that are frequently very prominent features in 
these cases. 


Mercuric chloride gr. ka 0.09 

Potassium iodide .. 5iy 10.0 

Ferric and ammonium citrate. . ■ . 5ij 8.0 

Tincture of uux vomica 3ij 8.0 

Water to make Siv 128.0 


This preparation, which contains approximately %o grain (0.003 Gm.) 
of mercuric chloride and 8 grains (0.5 Gm.) of potassium iodide to the 
teaspoonful, may be given in 1, or cautiously 2, teaspoonful doses three or 
four times daily. 

4. Bed Mercuric Iodide (Biniodide, Hydrar^ri lodidum Rubnun). — 
This preparation is also acceptable for prescribing in a form that may be dis- 
pensed in a bottle; it is practically insoluble in water but may be rendered 
soluble by adding an equal quantity of sodium or potassium iodide. The 
tolerated dose ranges between % grain (0.003 to 0.02 Gm.) ; most 

patients can be safely started on grain (0.006 Gm.). 

By Inunction. — 1. Stronger Mercurial Ointment (Unguentum Hydrargyri 
Fortius ) . — A dose of about 1 drachm (4 Gm.) is rubbed for thirty minutes 
into o Afferent hairless portion of the body on each of six consecutive days 
.witjh a bath and no treatment on the seventh; on the next da.v ^he second 
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course of rubs begins. This is a very effective way of mercurializing an 
individual; perhaps the most effective of all the methods, but is open to the 
objection that it is difficult to get the patient to persist for long in timed 
twenty-minute rubs; also it is a very dirty procedure. In regard to the last 
point, Cole, Hutton and Sollmann have conclusively shown that the excess 
of ointment remaining upon the skin after an inunction can be easily re- 
moved with cotton and benzine and that such removal does not in the least 
degree lessen the effectiveness of the treatment from the standpoint of 
mercury absorption; their work has been confirmed by the investigations of 
Zwick. Practitioners should more often avail themselves of this clean 
inunction method than they customarily do. 

2. Mild Mercurial Ointment (Unguentum Hydrargyri Mite). — This 
preparation is very little used in the treatment of syphilis in the United 
States, but is much used for this purpose in Great Britain and on the 
Continent. American physicians have the deplorable habit of many times 
speaking and writing of “blue ointment^’ — this preparation — when they 
really have in mind the stronger preparation, described above. 

3. Calomel Ointment . — ^As calomel is more cleanly than the metallic 
mercury, the following formula was proposed a few years ago for inunction 
purposes: 


IJ. Mild mercurous chloride gr. xlv 3.0 

Lanolin gr. xv 1.0 

Benzoinated lard gr. xxx 2.0 


Its use quickly spread thoughout the United States and the fad was 
only stopped by the careful clinical investigations of Cole and Littman 
(1919), who showed that this ointment is almost totally ineffective in the 
treatment of syphilis. 

Intramuscular Injection. — 1. Mercuric Salicylate (Hydrargyri Salic- 
ylas) . — ^This salt is given suspended in oil once a week, sometimes as often 
as every four days. The amount of irritation which follows such an injec- 
tion depends upon the individual — indeed, I believe this whole matter of 
intramuscular irritation* is one of idiosyncrasy. The commercial ampules, 
containing a single dose, ail contain camphor or phenol or quinine and urea 
hydrochloride as an anesthetic. The dose is from 1 to 2 grains (0,06 to 
0.12 Gm.), usually contained in 1 cc. of the commercial preparations. 

Sollmann gives the following formula for a permanent and anesthetic 
suspension of mercuric salicylate: 

Gm. or cc. 


Anhydrous lanolin 40 

Distilled water 10 

Sweet almond oil 150 

Mercuric salicylate 29 

Phenol or creosote 20 

Camphor 40 


Each cubic centimeter of this suspension contains 1 y. grains (0.09 Gm.) 
of mercuric salicylate. Cole, Littman and Sollmann, in their x-ray studies of 
the absorption of insoluble mercurials when injected deep into the buttocks, 
have shown that mercuric salicylate in oil is absorbed in an average time of 
four days, with extremes of four to ten days. This means that the cus- 
tomary practice of injecting once in every four to seven days is a safe one 
from the standpoint of avoiding accumulation. 

2. Oray Oil (Oleum Cinereum). — This is a 40 per cent suspension of 
metallic mercury in oil. It was formerly much used, and seems to have 
been the preparation preferred in the British Army during the World War. 
It is most capricious' in its absorption. Cole et al., cited above, injected tiie 
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drug into 27 patients; in no case did they find the oil completely absorbed 
at the end of their period of observation, which ranged in the various in- 
dividuals from sixteen to one hundred and twenty-five days, with an 
average of forty-three days. The usual practice is to inject H cc.^ of the 
oil at intervals of one week for five injections and then allow a rest period of 
five weeks, or the dose is split into two doses per week of % cc- each. The 
drug is both dangerous and inefScient and its use should be abandoned. 

3. Mild Mercurous Chloride (Calomel). — ^This drug is injected in a 10 
per cent suspension in oil, the dose ranging from % to 1 cc. once or twice 
weekly. The average absorption rate of Cole et aL, cited above, was two 
weeks, but in some cases absorption was not completed under five weeks. 
Though an eflScient method of injecting mercury, cases of cumulative poison- 
ing are by no means unknown. The pain of these injections, which is quite 
extreme, can be considerably lessened by substituting calomel for mercuric 
salicylate in the formula on the preceding page. 

' 4. Mercuric Benzoate (Hydrargyri Benzoas) . — Solution of this drug for 
intramuscular injection may be accomplished as follows: 


Gjii. or VC. 

Mercuric benzoate 0..3 

Ammonium benzoate 1.5 

Water to make 30.0 

Twenty-four minims of such a preparation contains the average dose of 
% grain (0.015 Gm.). 

(till, or cc. 


Mercuric benzoate 0.0 

Sodium chloride 0.75 

Water to make 30.0 


Twelve minims of such a preparation contains the average dose of 

grain (0.015 Gm,). 

Commercial ampules are available containing an individual dose ready 
for injection. The drug is usually injected every other day. 

5. Red Mercuric Iodide, — ^The biniodide is also used for intramuscular 
injection (seep. 205 for oral use). Commercial ampules are available con- 
taining Yq grain (0.01 Gm.) suspended in oil. The drug is usually injected 
daily, or every second day. 

6. Mercuric Succinimide (Hydrargyri Succinimidum) . — ^This drug is 
relatively nonirritating when injected. Commercial ampules are available 
containing the drug in solution. The average dose, % to % grain (0.01 to 
0.02 Gm.) , is given daily. 

7. Mercurosal, — ^This is a comparatively nontoxic, and comparatively 
nonirritating, salt. The usual intramuscular dose is 0.05 Gm. dissolved in 2 
cc. of sterile water every four days for ten to twelve doses. There is 
commercially available a solution containing 0.025 Gm. of the drug per 
cubic centimeter; also an ampule containing 0.05 Gm. as a powder. Mer- 
curosal is very high in mercury content, but, despite this fact, Cole, Driver 
and Hutton (1922) were unable to obtain satisfactory results with it in the 
treatment of syphilis, though they employed full doses every second day. 
Further investigation of this discrepancy is d(*siral)le, for the drug seems 
to be no more irritating locally than biniodide. 

8. Colloidal Mercuric Sulphide (Hille) .—Recently this preparation has 
been making a strong bid for first place among mercurials, particularly in 
so-called ‘'Wassermann-fast” cases. fJennerich's (1932) review of its use 
in Germany indicates that it even challenges arsphenainine, however, in 
accomplishing with rapidity the suppression of objective clinical signs of the 
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disease. Of course much water must pass under the bridges before we can 
be very sure of these things. In the United States, Freeman, Taylor and 
White (1931) have given 25,000 injections, intramuscularly, to more than 
1000 patients of the latent and Wassermann-fast tj^es, and, are convinced 
of the value of the preparation— especially as to its efficacy in rendering 
the Wassermann negative and improving the subjective manifestations. 
They gave 2 or 3 cc. of a 2 per cent solution semiweekly; twelve to twenty 
injections comprised a course. The injections were practically painless, 
there were no local reactions, and the incidence of mercurialism was un- 
usually low. 

Intravenous Injection. — ^The French and Italians have always been 
fond of the intravenous use of mercury, but elsewhere this type of therapy 
has never become very popular. In the United States, the three prepara- 
tions most used are mercuric chloride, mercuric oxycyanide and mercuric* 
benzoate — the two former in a dose of % to % grain (0.01 to 0.02 Gm.) 
in distilled water, and the latter as a 1 per cent solution, of which 2 to 8 cc. 
constitute the dose. Now, in the last few years, a number of nev^ prepara- 
tions have been introduced for intravenous use in this country, three of 
which — flumerin, mercurosal and mercodel — ^must be considered here. (It 
is of interest to note, in passing, that in the Acta Philpsophica of the British 
Royal Society, published in 1674, there is an account of the intravenous 
injection of a mercurial solution, performed in 1668. An English transla- 
tion of the Latin original of this document is in the library of the St. Louis 
Medical Society.) 

1. Flumerin . — This drug, which is the disodium salt of hydroxymercuri- 
fluoreseein, was developed by the Johns Hopkins investigators in 1922, 
who showed by animal experimentation that it has a higher therapeutic 
index than any of the other mercurials, which would seem to indicate for 
it a field of considerable usefulness complementary to the arsphenamines in 
primary or secondary syphilis. Moore and Wassermann, of the Johns 
Hopkins group, write: 

“In early syphilis, then, we would advise a course of treatment some- 
what as follows: arsphenamine for eight doses at the usual intervals of five 
to seven days, followed a week after the last dose of arsphenamine by a 
series of flumerin injections given every other day, the first two doses of 3 
mg. per kilogram, then two of 4 mg. and then eight of 6 mg. per kilogram. 
Immediately at the completion of flumerin treatment, a second series of six 
injections of arsphenamine must be given, again followed in one week by a 
second series of sixteen injections of flumerin. This type of alternating 
treatment with arsphenamine and flumerin should be continued until the 
usual criteria of cure are fulfilled'^ (see p. 173). 

In some instances they obtained almost as good results without going 
above the 3 mg. per kilogram dosage. The drug should not be used simul- 
taneously with the iodides because of the theoretical possibility of increasing 
its toxicity by the formation of a halogen mercurial compound in the body. 
In late syphilis, neurosyphilis or resistant syphilis in general, the advan- 
tages of the drug would probably not outweigh its Costliness. In arsphena- 
mine-intolerant patients, or those with low tolerance for the more usual 
mercurials, there are some indications that this drug might have especial 
value. 

FLUMEmN Reactions.— In general, in Moore and Wassermiuia’s cases, 
subjective symptoms were mild, but in 8 cases, immediate vomiting, bloody 
diarrhea or stomatitis were of such severity as to interfere with further 
flumerin therapy. Of the ‘entire 95Hreated cases, about one third became 
salivated and developed mild stomatitis, usually after eight or ten injections 
of^the drug. So far as could be judged from repeated urine examinations 
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and phenolsulphonephthalein tests, no permanent kidney damage was done, 
though in patients receiving doses of 4 or 5 mg. per kilogram transient 
albuminuria or cylindruria was slightly more frequent than in patients 
receiving doses of 3 mg. per kilogram. There was complete absence of 
thrombosis and of all other signs of an irritating effect upon the veins. . 

Pbepabation op Solution. — ^Flumerin is a dark red, odorless powder, 
It is used in a 2 per cent solution in sterile water (not in physiologic saline, 
because of the drug’s numerous incompatibilities). It is soluble in 1 to 10 
parts of hot water. If solutions are made with sterile water they may be 
used during three days if kept in well-stoppered bottles in the dark. 

2. Mercurosal . — The intravenous dose of this drug is 0.1 Gm. dissolved in 
5 cc. of sterile water and injected very slowly. It should be repeated every 
second or third day for ten or twelve doses. Cole, Driver and Hutton found 
that mercurosal did not compare any more favorably with other mercurials 
when given intravenously than it did when given intramuscularly (see 
p. 207). 

Sclerosis of the vein developed in 4 of the 23 patients treated. 

3. Mercodel , — ^This substance is a finely divided trituration of mercury 
with glucose, a grayish-blue powder which is added to, and shaken with, 
water in a glass mixing container (the contents of one ampule with 60 cc. of 
sterile, distilled water). After shaking, the mixture is drawn into a glass 
syringe through filtering cotton in a suitable glass adapter and then injected 
through a No. 19 (or smaller) gauge needle. It must be quickly injected 
because the mercury rapidly settles out of the suspension. The manufac- 
turers originally advised that the drug be injected twice weekly, beginning 
with 20 cc. and increasing 5 cc. with each injection until the full 50 cc. is 
injected; this point would be reached at the seventh injection, and the dose 
was to be kept at this size until the full course of ten injections had been 
given. 

This product was studied, in 1924, by Cole, Hutton, Rauschkolb, and 
Sollmann. I give below the summary of their findings, as reported by the 
Council on Pharmacy and Chemistry in the Journal of the American Medical 
Association, May 2, 1925. 

“From this work. Cole and his collaborators conclude that intravenous 
injections of Mercodel produce marked therapeutic response as manifested 
by the rapid disappearance of spirochetes from the primary lesions, prompt 
clearing of the secondary lesions and improvement of the spinal fluid. They 
call attention to the fact that the quantity of mercury introduced in a 
‘course’ is very much greater than that introduced by any other method, 
and that a large quantity of mercury will remain in the body for a long time. 
They found that the injections did not provoke anaphylactoid reactions 
and appeared to have relatively little effect in the kidney and intestines, 
but that they are likely to cause stomatitis, which may flare up suddenly 
in severe and even fatal form. 

“Contrary to the claim of the manufacturer, it was found that inflamma- 
tory reactions were set up in the vein by repeated injections. Intramus- 
cular ii^jections were found to present the same objections and uncertainties 
as the intravenous administration. As a result of their study, the investi- 
gators conclude that, until the conditions that influence the toxicity are 
better known and controlled, the risks are too great to justify the use of 
Mercodel.” 

Rothwell and Maloney, at the Bellevue, found that by reducing the 
initial dose to 5 cc., and rarely going beyond 10 cc. in later doses, such 
casies of stomatitis as occurred were controllable by simple mouth washes 
and sometimes temporary reduction in dosage. The drug has not (1933) 
been accepted by the Council. 

' 14 ' • 
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Inhalation and Fumigation. — ^Despite the fact that inhalations, as well 
as fumigations, of mercury have been tested at various times since very 
early in the history of syphilis in Europe, the verve with which interested 
propagandists now and again reintroduce the procedure to the profession 
{with a‘ patented device for accomplishing the necessary volatilization) 
would lead the unwary to believe that there is something essentially novel 
in the principles concerned. But it is not so. Mercury can certainly be 
gotten into the system in this way, but in such irregular, uncertain dosage, 
and with such likelihood of causing pulmonary irritation, that the method 
deserves no place in therapy with this drug. Let those who doubt the 
truth of this statement study the work of Cole, Gericke and Sollmann 
(1922). 

3. BISMUTH^ 

The extensive use of this drug in the treatment of syphilis dates from 
the work of Sazerac and Levaditi, in 1921, but the experience of the first 
few years was gained exclusively with French “patent^' and ^‘proprietary” 
preparations which were very diverse in their composition. Even now, at 
the end of 1933, there is still so much to learn about bismuth that I offer 
the following as merely a tentative statement of its status. 

Method of Administration. — This is simple: the drug is not effective 
when given by mouth, is very likely to cause severe reactions and even 
death when given intravenously, and therefore is administered safely and 
with good effect only intramuscularly. The preparation should be drawn 
into the syringe through a short thick needle, which is then to be discarded 
for a longer and slenderer one with a clean lumen. Insert the needle to 
point down and slightly in from a point in the inner part of the upper outer 
quadrant of the buttock. After carefully aspirating (important!) to be 
sure that the point is not in a blood vessel, inject slowly and finish with a 
bubble of air to prevent drawing some bismuth out toward the surface as 
the needle is withdrawn, which might later cause a painful button of in- 
duratioil. Sometimes such buttons last for a week or more. 

Soluble and Insoluble Preparations. — Early attempts to compare the 
absorbability of aqueous solutions of soluble salts and suspensions of in- 
soluble salts in oils by x-ray studies of intramuscularly injected compounds 
were not successful; but the recent studies of numerous investigators (Hanz- 
lik, Mehrtens et aL, Von Oettingen, Lomholt, and others) of the rate of 
excretion in the urine and feces, coupled with accumulating clinical experi- 
ence, have fixed the status of these two classes of preparations with reason- 
able certainty. 

Water-soluble Salts. — These preparations are more rapidly and more 
* regularly absorbed than the oily suspensions, which is both an advantage 
and a disadvantage. Advantageous, in that it enables quick results to be 
attained, so quick indeed that some observers feel that bismuth is challeng- 
ing the place of arsphenamine in early syphilis (see p. 212), disadvan- 
tageous, in that they must be administered twice or thrice in the week, 
and are thus made quite impracticable for routine clinic use and even for 
office practice except in unusual instances. Furthermore, these aqueous 
solutions are very apt to cause a troublesome stomatitis if they are pushed 
too rapidly. An advantage, on the other hand, is that there is no danger 
of embolism or infarction following these injections — ^which, however, are 
much more painful than are those of the oily suspensions. The following 

^Beckman, H.: in the Treatment of Syphilis, Jour. Lab. and Clin. Med., 

18, 1138, 1933. Brought up to date, the article is included here with the kind permission 
of the Editor of the jou^al in which it appeared. 
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are perhaps the best of the aqueous preparations; the dosage given is for a 
single course, which may be repeated one or more times after an inter- 
mission of one month. 

(a) Bismuth Sodium Tartrate {N.N.R.) . — ^The initial dose is 0J)15 Gm. 
(H grain), which is doubled usually with the second dose and continued 
in two or three doses weekly for six to ten weeks. 

(b) Bismosol {N,N.R,). — ^Administered usually twice a week in 1-cc. 
doses until twenty doses have been given. 

(c) Thiobismol (AT.AT.ii!.). — ^The average dose, 0.2 Gm. (3 grains), is 
injected twice weekly for a series of twelve to fifteen doses. 

(d) lodobismitol. — This preparation is not really an aqueous solution 
but is included here because it contains an active bismuth salt dissolved in 
ethylene glycol and has for all practical purposes the above-enumerated 
advantages and disadvantages of the solutions of salts in water. Ten in- 
jections of 2 cc. each are given in about three weeks. 

Suspensions in OiL — These preparations are much more slowly and ir- 
re^larly absorbed than the solutions and are not generally felt to be as well 
suited for treatment of early syphilis as arc the latter. If this prolonged 
absorption were regular in rate the advantages would be obvious in late 
syphilis, but unfortunately during a period of very slow absorption a pocket 
of bismuth seems at times to be emptied into the circulation with a resultant 
attack of stomatitis of an explosive type. The injection of these suspen- 
sions causes much less pain than the injection of acjueous solutions — some- 
times none at all — and the injections need be made only once a week. But 
to counterbalance those great advantages there are the following disadvan- 
tages: (a) Sterile abscesses of rather large proportions may occur even a 
long time after the injections have been stopped; cither they must be opened 
or they will spontaneously rupture; (6) though embolism has occurred with 
perhaps no greater frequency than in the use of insoluble mercury, infarction 
following injection into an artery has been noted in a rather distressingly 
large number of instances — ^thcro is immediately great pain and nearly 
always ultimately gangrene and sloughing out of the affected area. From 
the standpoint of clinic administration there is another serious disadvantage 
of the oily suspensions, as shown by Cole, Henderson et al, (1931) : syringc- 
fuls taken from oily bismuth suspensions in bulk will contain very variable 
amounts of the metal; this objection docs not, of course, apply in office 
practice where individual-dose ampules are used. 

The following are perhaps the best preparations: 

(а) Mesurol (N,N.R.), — ^The initial dose of % cc. is increased to 1 cc. 
at the second dose and injected eight to twelve times at intervals of one week. 

(б) Olio-Bi-Roche {N,N,R.), — Weekly injections of 2 cc. are given in a 
course of twelve to twenty. 

(c) Potassium Bismuth Tartrate {N.N,R.). — ^This preparation is un- 
fortunately commercially available in a rather confusing form: if used in 
bulk, 1 cc. is injected once (or twice) weekly for twenty-four (or twelve) 
weeks; or, preferably, in the larger but usually well-tolerated dose of 2 cc. 
once weekly for twelve weeks. There is also available an ampule containing 
this larger dose, and another containing half the amount. 

(d) Tartroquiniobine (iV.iV’.B.).— Bulk dosage of this drug is perhaps 
more inexact than that of the other suspensions listed above. The ampule 
commercially available contains 2 cc.; one-half, or the entire, contents of 
such an ampule should be injected twice a week for six to ten weeks. It is 
claimed that this preparation is superior in that its content of water-soluble 
sodiuip potassium bismuthyl tartrate effects early action, and the insoluble 
bismuth iodide prolonged action— which has not yet been conclusively shown 
to be the case. 
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, (e) BisMtUh Salicylate {N.N JR.). — One cc. of the eomwercial suspension 
is usually given once each week for ten weeks. ■ 

Liposolnble Preparations. — ^In the presence of certain lipoidrsoluble 
substances, such as lecithin, matter may be satisfactorily dispersed in. me^a 
in which it is otherwise insoluble. The first to make practical application 
of this fact to obtain optimal dispersion of bismuth were Hermann and 
Nathan (1925) , whose studies have been continued by many other investi- 
gators. ' One of the chief advantages urged in favor of these liposoluble 
preparations is that they become effective, throu^ rapid absorption, almost . 
as quickly as the water-soluble salts, and that their absorption continues 
almost but not quite as long as that of the insoluble salts. These claims 
seem to be borne out by careful excretion studies. The injections are, 
furthermore, relatively painless and rarely lead to induration. Stomatitis 
probably occurs more often with these than with the water-soluble ptepara- 
tions, but most of the cases are not severe. At the dedication of the new 
Dermatological Clinic in Strasbourg, in July, 1930, the subject of bismuth 
therapy in syphilis was discussed by many of the leading Continental syphil- 
ologists, and it was evident that the liposoluble preparations are gaining 
favor in Europe because of their dosage being -more exact than that of the 
oily suspensions and because they do not cause the late abscesses of these 
latter, and also because the therapeutic results obtainable with them ap- 
proach closely thope obtained by the use of water-soluble preparations. The 
greatest objection to their use is the necessity of injecting twice a week. 

Perhaps the two best preparations available in this country, where ex- 
perience with them has not yet been very extensive, are: 

(а) Quiniobine iNJI.R.). — Used in a dose of 1 to 2 cc. twice Weekly for 
twelve to fourteen injections. 

(б) Bismocymol. — Injected twice weekly, in doses of 2 cc., for twelve 
to sixteen injections. 

Bismfith in Early Syphilis. — ^Levy (1930) divided a series of 66 cases 
into two parts; 41 he treated with various bismuth prepara,tions, 25 with 
neoarsphenamine. With liposoluble preparations he caused the disappear- 
ance of spirochetes from the chancre as follows: in four days in 1 case, 
six days in 11 cases, eight days in 1 case, and twelve days in 2 cases. With 
a soluble preparation the disappearance was accomplished in three days 
in 1 case, six days in nine cases, and eight days in 1 case. With insoluble 
preparations the results were: six days in 1 case, seven days in 1 case, 
eight days in 1 case, eleven to twelve days in 8 cases, and sixiran to seven- 
teen days in 3 oases. In the neoarsphenamine-treated cases the same result 
was accomplished in one day in 8 cases with a dose of 0.3 Gm., and in two 
days in 6 cases; 2 cases required a second injection of 0.45 Gm. In 9 cases 
'he used the very small dose of 0.15 Gm. neoarsphenamine and accomplished 
the desired result in one day in 3 cases; in the other 6 the disappearance 
was completed on the third day by a dose of 0.3 Gra. 

Of course the total number of Levy’s cases is admittedly small and the 
two groups are not of comparable size so that statistically the study has no 
value, -but I think that the results may nevertheless be fairly lobked hpon 
as fixing the status of bismuth very high in the treatment of primary sypmlis 
bpt still below that of the arsphenamines. 'Hiat the drug eazi quite sj^tis- 
f^tmilv teplace mercury has been many times dioWn, p<arhape no more ‘ 
conolusiyel^ than in Lot^olt’s rq)ort of several years a^. B!e used neo- ^ 
arsphonamme in n series of five o^ sue injections, ahd insoluble' bisinutii 
eignt to ten mjections, to the total -number, of about eighteen neoarsphen- 
amine injections knd sixty of bismuth in a period of about two j^ars. -lb 
152 pidi^ts thus l^ndted there werb uu clinical relapses du^ng or after 
t^tm^, no bbrths of children ivlih qipthilu, and only 2 positive, 
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7 doubtful and 143 negative blood Wassermanns at the end of the treatment. 
Excellent results beyond doubt, but still there are those who maintain 
(Cole, jn Cleveland, Moore, in Baltimore, O’Leary, at the Mayo Clinic, 
Parran, in New York, Stokes, in Philadelphia, Wile, in Ann Arbor), and 
rightly, I think, that the great service of bismuth in early syphilis is as 
adjunct to or alternate drug with mercury, and not in displacing the older 
drug altogether. The well-known syphilologists listed just above alternate 
the three drugs through a course as follows: ar^henamine, bismuth, ars- 
phenamine, mercury, arsphenamine, bismuth, arsphenamine, mercury, and 
still feel that final judgment on the relative merits of the two heavy metals 
is premature. That the profession is virtually abandoning mercury in favor 
of bismuth in early syphilis on the basis of individual results rather than 
long-time statistical studies, seems to me most unfortunate. 

A few men of great experience, particularly in France (Schwartz, Emery, 
Raisis, Morin), are using bismuth to the exclusion of all other drugs in all 
stages of syphilis, but they are certainly in the minority. 

Bismuth in Late or Tertiary Syphilis. — In this ubiquitous type of 
syphilis there can be no doubt of the great value of bismuth in rendering the 
use of the arsphenamines often unnecessary; that is to say, since these cases 
can now be attacked by two metals — ^bismuth and mercury — as well as the 
iodides, it seems the part of wisdom to many syphilologists to employ the 
more dangerous and in many ways more objectionable arsenicals as little 
as possible. Since sterilization is very difficult here and holding the disease 
in check is the most to be hoped for, bismuth had best be used for all it is 
worth, taking care only, as Cole, Moore, O’Leary et al. particularly stress, 
to keep the doses moderate in size. Quite remarkable results are sometimes 
obtained. McCafferty and MacGregor gave sixteen injections, then no 
treatment for a month, then a blood Wassermann, in 25 patients wbo were 
asymptomatic with positive blood but negative spinal fluid, all of whom 
had had many courses of arsenic and mercury. Result after three full 
courses of the bismuth: percentage of patients improved as to Wassermann 
test, 64.7 (many rendered entirely negative from 4 plus) ; percentage un- 
changed, 22.9; percentage of reversions after second and third courses, 13.8. 

Bismuth in Neurosyphilis. — ^All the preparations are used and with such 
excellent results at times that enthusiasm runs high in favor of displacing 
the arsphenamines entirely by the new drug. But the more conservative 
syphilologists here again favor merely adding the bismuth to the list of 
remedies — arsphenamines, tryparsamide, mercury, iodides, hyperpyretic 
measures — ^which comprise the antineurosyphilitic armamentarium of today. 

lodobismitol may perhaps have some special virtues among the prepara- 
tions; at least, Mehrtens and Pouppirt (1931), and Hanzlik, Mehrtens et al. 
(1932), have shown that it penetrates well into the brain of experimental 
animals and that it also penetrates into the spinal fluid in the human much 
better than control mercury preparations. About 50 per cent of their series 
of 100 patients of the several usual types of neurosyphilitics were definitely 
improved clinically and serologically after one year’s treatment, although 
many were in an advanced stage and proved intractable to other antis^^hil- 
itic medication. The earlier the treatment was initiated, the more satisfac- 
tory was the result. 

Bismuth in Cardiovascular Syphilis. — ^Blackford and Boland (1932) 
found that pain, the most common symptom in their 100 cases of aortic 
syphilis, was relieved in all but one case by the intramuscular injection of 
bismuth sodiiun tartrate, and that the drug could be administered over long 
periods with good results. Marked clinical improvement was also noted 
in 60 patients with heart disease associated with syphilis. These observers ‘ 
feel that congestive heart failure in cardiovascular syphilis urgently de- 
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mauds the immediate administratioB of bismuth in addition to general 

measures for the treatment of the failing heart. , . , . x 

Bisointb in Oongenit&l Syphilis. — Unfortunately, bismuth is being too 
often tried to the exclusion of all other drugs, as was also the case when 
arsphenamine was first introduced. Still, there is some warrant for this 
practice in the case of bismuth, for when intravenous arsphenamine therapy 
is very difficult or impossible, and there are some other reasons for not using 
BUlpharsphenamine intramuscularly, then there are only mercuiy and 
bismuth to fall b%ck upon. And of the two, intramuscular injections of 
bismuth are very much better borne by infants and young children. An 
evaluation of the drug that is certain to stand long cannot be made yet 
because no considerable study appeared in the literature before 1925, and 
even now the reports are all upon small numbers of cases that have not 
been observed long enough to determine just what the therapy is going to 
accomplish ultimately. Coppolino's (1930) report will serve to indicate 
methods and results. Dose: % cc. of bismuth salicylate to infants under 
one yearly 1 cc. to older children. Course: Twenty weekly injections, with 
blood Wasscrmann at beginning and end of each course; if positive, treat- 
ment ^continued, if negative, a rest period of four weeks allowed; the maxi- 
mum number of courses was three. Results: Statistically the findings were 
of no importance, but the observation and impression was that the drug 
was most efficacious in young infants, rendering them both symptom-free 
and serologically negative, and that it was useful but not curative in older 
children. The consensus of opinion is probably that bismuth used alone is 
a better drug than mercury alone but that it is not so good as the arsphen- 
amines. 

There are several reports of the use of bismuth after arsphenamine alone 
^ or with mercury had failed to reduce a 4 plus Wassermann in congenital 
' cases. Wright, for instance, used the drug in 47 patients between two and 
sixteen years, averaging about ten years, nearly all of whom had had con- 
siderabljB arsphenamine and mercury treatment and all but 4 of whom 
were strongly Wassermann positive. Dose: 5 mg. of potassium bismuth 
tartrate per kilogram, hot to exceed 100 mg. (the bismuth content of the 
weaker of the two N.N.R. ampules) per week in courses of sixteen injections 
with a month’s rest between courses. Result: Wassermann reversal was 
obtained in 20 of the cases, or 47 per cent. Stokes has reported a series 
in which arsphenamine and mercury inunctions, suitably carried out over 
a period of three to four years, accomplished reversal in 62 per cent of the 
cases — but of course it is notoriously inaccurate, and perhaps does not even 
have suggestive value, to compare two different series in this way. 

Bismuth in Arsphenamine-intolerant Cases.— Here of course the drug 
has tremendous value because these patients have a far better chance of 
having the disease arrested in them with bismuth and mercury than they 
formerly had with mercury alone. 

Bismuth in the Prophylaxis of Syphilis.— See page 223. 

The Toxicity of Bismuth. — One of the greatest advantages of this drug 
over both mercury and the arsphenamines is that, though the reactions of a 
toxic nature which accompany its use are many and varied, they are rarely 
severe enou^ to necessitate an interruption of the treatment for longer 
than a few days. The commonest of the symptoms is the appearance of a 
thin violaceous ^ay line on the gums, indicative of saturation. Experience 
has taught that it is well to examine the urine of patients before beginning 
the treatments and to use the findings as a quantitative gu^e to the same. 
Now and then during the courses the urine even of patients having no pre- 
existing nephritic disturbances will ^ve evidence of a beginning toxic 
p^cess in the kidneys, but this does not happen as often as with m^^cury 
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perhaps and certainly only rarely fails to disappear with adjustment in 
dosage or after a slight pause in treatment. According to Heimann-Trosien 
(1928), in most instances the kidneys acquire an increased tolerance for the 
metal, but the fact is not established and is probably open to considerable 
doubt (Taralrud, 1931). Very rarely indeed has a severe or long-lasting 
nephritis been reported. 

The single other symptom of a deleterious nature which is relatively 
often noted (but not nearly so often as with mercury) is stomatitis; it is 
usually of a mild sort and disappears promptly upon «^djustment of the 
treatment‘ schedule or dosage. Of the local reactions upon injection I have 
already treated above (see p. 210). Other rare occurrences: loss of ambi- 
tion, asthenia, etc. (bismuth “grippe^’) ; herpes zoster, purpura hemorrhagica, 
agranulocytosis, nitritoid crises, polyneuritis, various exanthemata and 
dermatoses, diarrhea, jaundice, menstrual disturbances, etc. With the more 
serious reactions of bismuth introduced intravenously we need not concern 
ourselves, since the introduction of the drug by this route is absolutely 
contraindicated. , 

4. BISMARSEN^ 

(Bismuth Arsphenamine Sulphonate) 

This new drug is the sodium salt of a bismuth derivative of arsphen- 
amine methylene sulphonic acid with inorganic salts. Its production is the 
result of a very rational attempt to make available in one compound which 
may be given intramuscularly the therapeutic properties of arsenic, of 
which it contains about 13 per cent, and bismuth, in which its content is 
about 24 per cent. Since late in 1927 certain indications of its usefulness 
and limitations have been accumulating, so that the following summary of 
its status may now be offered. 

Administration and Dosage. — ^Bismarsen is a brownish-yellow, readily 
soluble powder, the single dose of which is dissolved in the ampule just be- 
fore using in 2 cc. of sterile distilled water to which is added 2 to 4 minims 
(0.12 to 0.24 cc.) of 2 per cent butyn solution for anesthetic effect. The 
drug is very stable and uniform. The injections are made intramuscularly 
just as with bismuth or mercury, taking the same care to avoid entering 
blood vessels. The usual adult dose at each injection is 0.2 Gm., but Stokes 
gives only 0.1 Gm. at the first injection. The several experimenters with 
the drug have been injecting at various intervals and with varying numbers 
of injections constituting a course: (a) Twenty injections twice a week; 
(6) twenty, once a week; (c) twenty, more or less, three times a week; 
id) ten, at five- to seven-day intervals; (e) eight, at intervals of four days. 
The details of these various practices will be developed in what follows, but 
it can already be seen that the drug is hardly ideally suited to private office 
practice or even to use on a very large scale in the clinic. There have been 
administered in the different series from one to five courses with rest periods 
of two to four weeks, or in some instances with no rest periods at all. 

Bismarsen in Early Syphilis. — Stokes, Miller and Beerman believe after 
their five years’ experience with the drug that its ultimate curative effect in 
early syphilis is equal and even superior to that of other standard treat- 
ments with arsphenamines combined with mercury or bismuth. I shall 
consider their evidence together with that presented in the other outstanding 
reports. 

(a) Spirillicidal Effect. — ^In the original report of Stokes and Chambers, 
in 1927, it was said that spirochetes disappeared from the primary lesions 

^ Beckman, H.: The Present Status of Bismarsen in the 'freatment of Syphilis, New 
Eni^nd Jour. Med., 208, 487, 1933. Brought up to date, the article is included here with 
the kind permission of the Editor of the journal in which it appeared. 
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in twenty-five to thirty-three hours, but subs^uent observers have not 
been able to duplicate these results; all have reported the disappearance to 
occur more slowly than with arsphenamine neoarsphenaminc: 

(b) Effect on Wassermann Reaction.— '"KolineT gave very thorough treat- 
ment .(^our courses of ten 0.2-Gm. doses at five- to seven-day intervals, 
len'i^ of rest periods not stated) to 4 seronegative primary cases. After 
periods of eleven months to three and one-half years, all still remain sero- 
negative. Shivers, using courses of twenty weekly 0.2-Gm. doses, was able 
to keep all of his six seronegative primary cases continuously negative. Of 
Stokes’ 4 cases given twenty injections of 0.2 Gm. (the first, 0.1 Gm.) at 
the rate of one or two, mostly' one, per week, 3 never became seropositive 
and the other one became seropositive after nine injections. O’Leary and 
Brunsting treated 6 seronegative primary cases with four courses (four 
weekc’ rest periods) of eight injections of 0.2 Gm. at four-day intervals. 
All have remained negative for several years. It is therefore apparent that 
bismarsen is effective in “curing” seronegative primary syphilis. Ip Shivers’ 
13 cases of seropositive primary syphilis, an average of twenty injections 

■ was required to render the Wassermann negative, and there was one 
failure; this is about what was accomplished by the other observers, for 
out of a total of '131 cases reported as seropositive primary, 118 were 
rendered negative by from eight to forty injections — the average was 
probably about twenty, though it is not possible to accurately arrive at 
this figure. 

(c) Effect on Spinal Fluid. — O’Leary found four abnormal fiuids in 30 
cases after treatment, Kolmer one in 11, Stokes two in 11. None of O’Leary’s 
9 patients with asymptomatic neurosyphilis when first seen in acute syphilis 
showed any improvement in the condition of the spinal fluid under treatment. 

(d) Effect on Healing of Primary and Secondary Lesions . — All observers 
are in agreement that healing of the primary sore, and of the condylomas, 
mucous patches, macular, papular, etc., syphilids of the secondary stage 
proceeds, considerably slower under bismarsen than under arsphenamine or 
neoarsphenamine. In the series of Stokes, who has probably had the largest 
experience, healing of the primary lesion occurred between the fifth and 
thirteenth injections, and involution of the secondary lesions between the 
second and fifteenth injections according to type, but in 23 of the 25 sec- 
ondary cases there was healing by the eighth and in 16 cases by the fifth 
injection. Kolmer believes that it is not the drug of choice unless intra- 
venous medication is impossible, and Shivers favors its use as a second 
course after twenty injections each of neoarsphenamine and a bismuth 
preparation. 

(e) Relapse under Treatment. — ^The incidence of relapse in patients ob- 
served six months or more after treatment was 12 per cent in Stokes’ series 
of 50 cases, but since not all patients had examinations of spinal fluid, these 
figures are valid only for blood serological findings and clinical evidences. 
In O’Leary’s 30 cases the p^centage was 16.6 but when the series was 
teexamined after a longer period of time the percentage of relapses was 
foimd to have risen to 30, and among the 14 patients .with seropositive 
primi^ syphilis when .treatment was begun, 7, or 50 per cent, had relapsed 
in one form or another. Stokes suggests that shorter intervals between 
.injecUo^ (iwo per week instead of one), and no. rest periods tmtil as near 
fm^> injections as possible have been given, would increase the efibetiveness 
of tiie tbwapy even thouji^ tite total lengtl^ of the full treatment would be 
thus curtinled. . Thirty-two of Ijis .pati^ts had absolutely (xmtinuous treat- 
peht (60 cent received, twenty injections or less) and 21 bad rests or 
l^paes (86 edxt !bad twenty-one or more injectimis, 40 per cent hs4 bver 
tt^y) ; ttte numbers sire smaH for conelutions, yet significantly fOuf^er^re- 
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lapses occurred in the continuously treated group than in the other. How- 
ever, O'Leary, who was once quite favorably inclined towtft-d the drug, now 
rejects it on the basis of a higher proportion of relapses, particularly in the 
nervous system, than under other types of treatment; even the decreasing 
of the rest period to two weeks and giving a minimum of forty injections 
has not caused any obvious changes in the results. Apparently, then, bis- 
marsen, in the small number of cases in which it has been used, has not 
definitely established itself the equal of the arsphenamines and mercury in 
preventing relapse in seropositive primary and secondary cases, for by the 
use of the older drugs in some such system as that employed at the Johns 
Hopkins Hospital, relapse occurs in only from 23 to 40 per cent of cases. 
Kolmer believes that bismarsen is not the drug of choice in early syphilis. 

Bismarssn in Late Syphilis. — In Stokes' 35 cases of cutaneous, mucosal, 
osseous and rectal gun^mata, involution of the lesions was accomplished 
quite slowly in comparison with other methods of treatment. This was 
' Kolmer's experience also. Stokes feels that when rapid healing is desired 
other drugs should be used, but Kolmer, who favors a combination therapy 
in chronic syphilis, looks very favorably upon bismarsen as a drug to begin 
treatment with because, being given intramuscularly, it has enabled him 
to avoid the acute exacerbations (all observers have remarked upon this 
absence of Herxheimer reactions) which sometimes follow the intravenous 
injection of the arsphenamines, and also because with it one is enabled to 
determine the tolerance for arsenic of a patient who is resuming treatment 
after a long rest when hypersensitiveness may have been induced by the 
earlier treatment, or in one who has been previously injured by the drug. 
Shivers considers it the drug of choice in all patients with late secondary 
syphilis, and he has been very well pleased with the effect upon late cu- 
taneous syphilids in 60 cases, though he says nothing of the rate of involu- 
tion. He also considers the drug superior to bismuth and much safer than 
the intravenous administration of arsenicals in cardiovascular syphilis. 
Stokes' results were also very good in cardiovascular syphilis but the findings 
were not conclusive in any type except that in aortitis bismarsen was shown 
to be of equal Value when given alone as when used in various combinations 
with mercury and iodides. Kolmer believes that for the two (at least) 
courses of treatment per year which he considers necessary in Wassermann- 
fast cases in order to maintain the latency as long as possible, bismarsen is 
particularly valuable, and expresses himself as having been frequently sur- 
prised by the reduction of serological reactions to negative. However, both 
Elliott and O'Leary considered their results unsatisfactory in this type of 
case. Stokes reversed the reaction to negative in 7 of 15 cases, but since it 
was' his observation that if the reversal is going to take place it occurs 
relatively early after the bismarsen injections have been begun, he is in- 
clined to believe that the result is due more to the change of drug than to 
the number of injections. Courses: (a) Kolmer, ten injections of 0.2 Gm. 
at five- to seven-day intervals; (b) Stokes, twenty injections of 0.2 Gm. 
(first one, 0.1 Gm.) once, occasionally twice, a week; (c) Shivers rarely 
gave patients over forty years of age more than 0.1 Gm. once a week. All 
observers have remarked favorably upon the tonic effect of the drug, which 
is so important in chronic syphilis. 

Bismarsen in Neurosyphilis. — Iti tabes dorsalis it was the experience of' 
Tobias (20 cases), Hadden and Wilson (31 cases), and Stokes (12 cases), 
^hat in most instances the lightning pains respond quite favorably to the 
^ug, that thei^ is less response of the ataxia, and no response of the optic 
^opby. Shivers, as well as both Stokes and Kolmer, have been especially 
pjy^sed with the relief of headache in cerebrospinal syphilis of til© acute 
^jneningeal type. In cases other than those having a paretic foilhulai the 
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blood and spinal fluid reactions were reduced to normal in about 50 per cent, 
but the number of patients thus studied is too small to permit the drawing 
of conclusions. 

Bismanen in Congenital Syphilis. — Chambers and Koetter have re- 
cently reported upon the use of the drug in 180 patients ranging in age 
from birth to fourteen years, the majority being more than three years old. 
The period of observation was from one and one-half to two and one-half 
years. Dosage: To a child of two weeks, 10 mg.; six to twelve weeks, 
40 to 50 mg.; three to twelve months, 75 mg.; three to five years, 100 to 
200 ing.; five to fourteen years, 200 mg. They believe the best treatment 
to consist in two injections weekly in courses of twenty injections, with rest 
intervals of two weeks and a total of three courses. The active lesions were 
healed somewhat more slowly than with the other arsphenamines and the 
improvement in cases of interstitial keratitis also lagged. Kolmer's and 
Stokes’ experiences were the same in regard to keratitis, but all the ob- 
servers have found the ultimate results quite as good as those obtained 
with the older drugs. In 100 cases receiving the full three courses in 
Chambers and Koetter’s series, 65 per cent showed complete reversal of the 
blood Wassermann, an excellent serological result; of the remainder, 10 
per . cent belonged to the Wassermann-fast group before the treatment was 
begun. In the entire series only two abnormal spinal fluids were en- 
countered and these were unaltered by treatment. 

Bismarsen Reactions. — ^The local reactions of pain and stiffness, which 
are most marked on the second and third days, usually occur with the first 
five injections and are much reduced by massage. In Stokes’ series such 
reactions occurred in 15.6 per cent of the patients between one and twenty 
years of age, 35.6 per cent between twenty-one and forty years, 46.3 per cent 
between forty-one and sixty years, and 57.1 per cent between sixty-one and 
eighty years. However, they followed only 2 per cent of the total of 7666 
injections. In the matter of general reactions in the combined series of 
Stokes, O’Leary, Chambers and Koetter, Elliott, and Kolmer, with a total 
of 17,460' injections, the following have been reported: Nitritoid crises, 20; 
gastro-intestinal reactions, 20; exfoliative dermatitis, 2; miscellaneous skin 
reactions, 11; jaundice, 3; hemorrhagic purpura, 1 (but Stokes knew of 3 
other instances not included in the series) ; bismuth line or stomatitis, 11 ; 
cerebral, neuritic or renal disturbances, none of moment. So far as one 
can determine from these figures, which still represent a limited experience, 
the drug has a low systemic toxicity, rather In the supposed range of neo- 
arsphenamine than of old arsphenamine, but like the other sulphoxylate 
arsphenamines, including neoarsphenamine and sulpharsphenamine, it is 
capable of causing grave injury to the hematopoietic system. Furthennore, 
it cannot apparently safely be substituted for the otW arsphenamines in 
cases in which specific sensitiveness to the arsphenamine radical has already 
been manifested by the occurrence of an exfoliated dermatitis. In other 
types of arsphenamine sensitiveness, such as nitritoid reactions, jaundice, 
skin reactions, pruritus, vomiting, Stokes has substituted it with remarkable 
success upon the whole. The frequency of exfoliative dermatitis caused 
primarily by bismarsen (once in 8730 injections) compares very favorably 
with the rather out-of-date statistics of Meirowski for the other drugs: 
Neoarsphenamine, once in 5260; arsphenamine, once in 1850; sulpharsphen- 
amine (Stokes), once in 700. 

5. lonross ' . 

According to Barker, Biett (1821) first employed iodine combined with 
mercury in the trea^ent of syphilis on the Continent, but I believe its 
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extensive employment in the form of potassium iodide since that time is 
generally accredited to the efforts of Wallace in England (1825). Though 
in constant use since this latter date, we have as yet no entirely satisfactory 
explanation for the undoubted effectiveness of the iodides in syphilis. For 
a presentation of the several interesting and plausible theories the reader is 
referred to the paper of Barker and Sprunt, from which I quote the following 
in regard to the clinical employment of the iodides: 

"It is in the tertiary and the late seconda^ stages of syphilis that the 
iodides have been of the greatest service. It is at this period of the infec- 
tion that numerous lesions may be found, large or small, on all of which the 
essential pathologic features are the same, namely, more or less necrosis of 
tissue, the accumulation of mononuclear leukocytes, and the formation of 
new fibrous tissue. Since we recognize now the basic similarity of the 
lesions of syphilis, it is reasonable to suppose that the striking effect of 
iodides, appreciable in the case of large lesions, the resolution of which may 
be clinically observed, has its parallel in a similar but less readily recognized 
change in the smaller lesions, and it is also a reasonable supposition that, 
with the resorption of lesions, the organism of syphilis is made more ac- 
cessible to attack by the parasiticidal drugs. This would appear to be the 
reason for the use of iodides, even in cases that show no gross lesions. To 
suin up, then, the attitude of most conservative clinicians today, who are 
actively engaged in the treatment of syphilis, is that the iodides are valuable 
remedies in the symptomatic treatment of syphilitic lesions and for reliev- 
ing the pain due to such lesions. There is a general feeling, also, that the 
iodides contribute, in the way above mentioned, to the efficacy of mercurial 
and arsenical treatment.” 

Potassium Iodide. — ^This is the cheaper salt and the one most frequently 
used. It is often stated that the sodium salt should be given the preference 
because of the depressing effect of the potassium ion on the heart, but 
the fact is overlooked, as Eggleston has pointed out, that potassium is 
eliminated from the human body with such extreme rapidity that it is 
almost impossible to poison the heart by the administration of its salts by 
mouth. Osborne’s investigations at the Mayo Clinic suggest that the iodine 
given in the form of potassium iodide by mouth forms a sodium protein 
combination, while in the case of sodium iodide by mouth only traces of 
iodine enter into combination with the proteins — observations which may 
bear directly on the general clinical impression that, grain for grain, po- 
tassium iodide is more effective than sodium iodide. 

As to dosage, I again quote Barker and Sprunt: "Potassium iodide is 
usually prescribed in strong solution, an ounce of the salt being dissolved in 
an ounce of water, with the direction that the drug shall be greatly diluted 
as each dose is administered. Since an idiosyncrasy to the d^g may be 
encountered, small doses are usually given at first, say 5 ^ains [f. e., 5 drops 
of the solution — ^H. B.], three times a day, preferably given a half or three 
quarters of an hour after meals. Even when mild symptoms of iodism 
occur, they will usually disappear on increase of the dosage to 10 or 15 
grains thrice daily. The dose has sometimes been increased, up to 300 
grains (20 Gm.) or more a day. Large doses may cause gastric irritation, 
due to the salt action, symptoms that are quite distinct from those of iodism. 
This irritation may be obviated to some extent by administering the drug 
in milk or whey. Engman warns against the use of the excessive doses some- 
times employed, especially in certain health resorts where many patients 
are treated. Fournier was also strongly opposed to what he called ^iodide 
debauches’; he seldom gave more than from 45 to 60 grams daily. When 
tolerance for the drug is established, the curative value apparently dimin- 
ishes and the dose must therefore be increased.” 
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The following prescription is probably as effective as toy in disguising 
the drug; it will contain 15 grains (1 Gm.) in the teaspoonful dose: 


PotaBsiuin iodide Sj 30.0 

‘ Compound syrup of sarsaparilla Sj 30.0 

Water to mi&e Siv 120.0 


IaM: One or more teaspoonfuls in water as directed. 

lodism. — ^The symptoms are those of a “common cold” plus any one of 
a number of types' of skin rashes, the latter often appearing some time after 
the ’former. Some individuals never manifest these symptoms even on 
enormous doses, while others do so regularly when a certain dosage is 
reached. It is usually possible to disregard the iodism, but in some cases 
the drug must be omitted or greatly reduced for a time. The possibility 
of an iodide cachexia, in persons who have been taking the drug regularly 
for a very long time, must always be borne in mind. I think many of these 
cases pass unrecognized in some clinics. 

Organic “Iodides.” — ^More or less complex iodine compounds with pro- 
teins and fats, and one with methenamine (urotropin) , have been introduced 
with claims that they are less irritating to the digestive tract than the 
metallic iodides and that they are less inclined to cause iodism. IMicn given 
in the doses advised by the manufacturers they are usually distinctly less 
irritating to the stomach, but it is not quite certainly known whether these 
nonirritating doses are therapeutically as effective as the doses of metallic 
iodides that do cause irritation. Regarding the occurrence of iodism, it is 
doubtful if a susceptible individual will escape this symptom complex if 
these newer preparations are used in doses comparable with those employed 
in the treatment with the older simple iodides. The following preparations, 
are contained in New and Nonofficial Remedies, for 1933: 

1. lodalbin. — A compound of iodine and blood albumin, which is said to 
be dissolved in the inti'stines after passing practically unchanged through 
the stomach. Dosage: 5 to 10 grains (0.3 to 0.6 Gm.), as indicated. It is 
supplied in 5-grain (0.3 Gm.) capsules. 

2. lodo-casein. — compound of iodine and milk casein, which is said to 
be dissolved in the intestines after passing practically unchanged through 
the stomach. Dosage: 5 to 20 grains (0.3 to 1.3 Gm.), as indicated. It is 
supplied in 5-grain (0.3 Gm.) tablets. 

3. lodoBtarine-Roche. — A product of iodine and tariric acid, which is 
claimed to be longer retained and therefore better utilized than the inorganic 
iodides. Dosage: The same as that of potassium iodide. It is supplied 
in 4-grain (0.25 Gm.) tablets. 

4. Lipoiodine-Ciba. — ^The ethyl ester of diiodobrassidic acid, which is 
claimed to be longer retained and therefore bettor utilized than the inqrganic 
iodides. Dosage: 5 to 30 grains (0.3 to 1.8 Gm.), as indicated. It is sup- 
plied in 5-grain (0.3 Gm.) tablets, which should be masticated before 
swallowing. 

5. Riodine. — product of iodine and castor oil, which is claimed to be 
longer retained and therefore better utilized than the inorganic iodides. 
Dosa^: 6 to 18 'grains (0.4 to 1.2 Gm.) per day, taken after meals. It' is 
supplied in 3-grain (0.2 Gm.) capsules. 

6. Calcium lodobehenate (Sajodin). — A salt which is claimed to be 
longer retained and therefore better utilized than the inorganic iodides. 
Dosage: 15 to 45 grains (1 to 3 Gm.) daily. It is supplied in 8-grain (0.5 
Gm.) tablets. 

7. Feti^-Sajodin. — ^A. basic ferric iodobehenate, which is clain^ed to be 
easily absorbed but slowly eliminated, thus assuring a more prolong^ 
effect than that obtained from inorganic iodides and iron cooUpounds. 
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Dosage: 8 to 15 grains (0.5 to 1 Gm.), three times daily. It is supplied it 
8-grain (0.5 Gm.) tablets, which should be masticated before swallowipg. 

8. Siomim . — Methenamine tetraiodide, which is claimed to be decom- 
posed in the intestine into methenamine and iodide, the latter being absorbed 
essentially the same as the inorganic iodides. No therapeutic claims are 
made for the methenamine, which is present only to render the substance 
insoluble. Dosage: The same as that of potassium iodide. It is supplied 

in 5-grain (0.3 Gm.) capsules. 

^ » * 

6. COMBINED DRUG AND PROTEIN THERAPY 

Some years ago, Kyrle, in Austria, emphasized the value of combined 
protein and antisyphilitic drug therapy. More recently (1926), Herrold, 
in the United States, has published an interesting study of the effect of 
this sort of treatment in Wassermann-fast cases. The serological reduction 
is shown in the following table (Table 28) , which is of course only sugges- 
dive in value because of the small number of patients. 

The first three courses consisted in the routine use of neoarsphenamine, 
mercuric chloride and potassium iodide. Regarding the protein course, 
Herrold writes: 

Table 28 . — Wassbrmann Readings Before and After the Use of Protein 


Case. 

Dura- 

tion 

of 

infec- 

tion. 

Stt^c 

syphilis. 

W 

before 

treat- 

ment. 

W after 
one 

course. 

W after 
two 

courses. 

W after 
three 
courses. 

W one 
month 
after 
course 
with 
protein. 

w 

seven 

months 

after 

course 

with 

protein. 

1 

18 yr. 

tertiary 

4-f 

4 + 

44- 

44- 

±: 

0 

2 

8 mo. 

late 8e(!- 









ondary 

44- 

4+ 

44- 

24- 

0 

0 

3 

unknown 

tertiary 

44- 

4+ 

4 + 

4+ 

0 

0 

4 

10 yr. 

tertiary 

44- 

4+ 

44- 

4-h 

0 

. . . 

5 

15 yr. 

tertiary 

44- 

4+ 

44- 

44- 

24- 

. . . 

6 

7 yr. 

tertiary 

44- 



4H- 

0 


7 

6 yr. 

tertiary 

44- 



44- 


. . . 

8 

8 yr. 

tertiary 

44- 



24- 

6' ’ 

. . . . 


“One lot of gonococcus protein was used throughout these observations. 
It consisted of a clear extract of the gonococcus in physiologic sodium 
chloride solution in strength of 500 million per cubic centimeter. From 
15 to 20 minims (0.9 to 1.25 cc.) was given intramuscularly in the gluteal 
region with very little local reaction and no unusual general disturbance 
when followed by neoarsphenamine intravenously. Four injections were 
given at intervals of three days and five days; after the last injection the 
combination therapy of neoarsphenamine intravenously and protein intra- 
muscularly was begun and was continued twice a week during a course of 
eight freatments.” 

THE PROPHYLAXIS OF 8YPHIUS 

1. Calomel Ointment (Unguentum Hydrargyri Subchloridi, B.P.).— It 
has long been felt thkt the thorough inunction of this ointment into the 
parts exposed in a suspicious contact will effectively prevent the contrac- 
tion of syphilis. Certainly its successful use on. a large scale during tiie 
World, War has lent support to the belief, but the limitations of the method 
should to clearly recognized. In the first place, it is more or less poeitivoly 
effective only if applied within four or five hours after the cQ^et^ and* 
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only doubtfully so up to eight hours; after twelve- hours its use probably 
does more harm than good, for it does not prevent the development of the 
disease though it does make the diagnostic search for spirochetes much' 
more di^Bcult. Also its thorough use by women is very difficult, if not im- 
possible. Formula on page 206. 

2. Soap. — ^Reasoner showed, in 1617, that a soap lather, such as that 
used in shaving, or a “good” lather as produced in the vigorous washing 
of the hands, is quite effective in killing the spirochete. There is of course 
no way of l^owing to what extent this measme, as employed merely for 
the sake of personal cleanliness, is effective in preventing the disease among 
those addicted to promiscuous intercourse, but it is, extremely probable 
that the careful washing of hands is accountable forVbhe great rarity of 
extragenital chancres among the professional attendants at syphilis clinics. 

3. Weak Adds . — k number of years ago, Goodman stated his belief 
that weak acetic acid might be effectively used in prophylaxis and showed 
that it is spirocheticidal in a degree comparable with soap. I know of no 
further contribution on the subject. 

4. Arsphenamine. — ^In 1919, Taege, in Germany, proposed the use of 
arsphenamine during the incubation period of syphilis when there are no 
lesions present, if exposure to a known case of syphilis is proved. He gave 
three intravenous injections of an arsenical within twenty-four hours. I 
quote the following from the excellent paper of Michel and Goodman: 

“Fournier and Guenot (1919) report on the abortion of syphilis by 
arsphenamine used during the incubation period. Forty women were 
exposed to infection by sexual congress with syphilitics having genital lesions. 
The men were all examined, and the presence of Spirochaeta pallida yr&s 
demonstrated by the dark field. The Wassermann reaction was positive 
in all except five, who had had the chancre less than ten days. The period 
since exposure for the women was from a few days to three weeks. The 
women were free from all suspicious lesions, the history did not lead to 
the suspecting of a previous infection, and the Wassermann reaction was 
negative' in all. Not one had exercised any preventive measures. Five 
women who refused all treatment, of the group that were similarly exposed, 
were later attacked by syphilis. 

“The forty women were treated by injections of arsphenamine (a total 
of from 1 to 1.2 Gm.), of neoarsphenaminc (a total of 1.2 to 2 Gm.), or 
of an arsphenamine substitute. Not one of the forty ever showed any 
s^hilitic lesion, and the Wassermann reactions of all have remained nega- 
tive. Twenty of the women have been imder observation over three years. 
One of the women, who after this treatment continued to receive her lover, 
who had mucous patches for which he did not take treatment, contracted 
a chancre of the face. 

“Lacap^re and Laurent (1919) are able to report four interesting obser- 
vations on the preventive treatment of the syphilitic chancre: 

“Of three officers who had intercourse with one woman who presented 
a pigmentary syphilid, and numerous mucous patches of the mouth and 
vulva, two received a dose of neoarsphenamine (the amoimt not mentioned) 
intravenously and remained unscathed. The third preferred to take his 
chances with infection; he refused the injection, and after tiie usual incu- 
bation period, he presented the primary sore of s^hilis. 

“The wife of an officer, who had connection with her despite his having 
a chancre and a positive Wassermann reaction, was g^v^ three injections 
of naoarsphenamine, in doses of 1.5, 3 and 4.5 Gm. [7],' at intervals of six 
days. . She never presented any lesions, and her Wassermann reaction re- 
mained persistently, negative. 

“A young man with erosi-ve syjffiUitic lesions of the glans and prepuce 
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had repeated contacte each night for fifteen days with a young woman 
.who presented no lesion, no history of antecedent syphilis, and a negative 
• Wassermann reaction. She was given eight injections (dosage not men- 
tioned) of neoarsphenamine, and she has remained free of lesions, and 
Wassermann negative. 

“A nursing heredosyphilitic had exposed two wetniirses to infection. 
One of the two later nursed another infant. About eleven days after the 
last nursing of the first infant she presented a lesion of the nipple, from 
which spirochetes were demonstrated by the dark field. The child she was 
then nursing was certainly not a heredosyphilitic, and the possibility of 
infection was certaim At intervals of five days, neoarsphenamine, in doses 
of 0.01, 0.015, 0.02fT).04 and 0.05 Gm., was given intravenously. Eighty- 
five days after the last feeding from the affected breast, no lesions had 
appeared in the child.” 

^ Michel and Goodman have used this method in 30 individuals in most 
of whom it was definitely possible to make the diagnosis of active syphilis 
in the opposing partner. They give not less than three doses of arsphena- 
mine, averagiifg 0.3 Gm., at varying intervals of every second to fifth day. 
They believe, as does Spence following his experience in 11 cases, that they 
have successfully prevented the development of the disease, but I know 
of no reported series in which the severe criteria of prevention propounded 
by Moore (1929) have been satisfied: negative monthly Wassermanns for 
the first year, every two or three months for the second year, and there- 
after every six to twelve months for two or three years; and at least one 
negative spinal fluid examination at the end of the first year. Moore also 
insists that the prophylactic treatment must consist of at least one full 
course with arsphenamines followed by a course with mercury or bismuth. 
Wirz (1932) has reported the case of a young man who acquired a second 
chancre at the height of the neoarsphenamine-bismuth treatment which 
had cured his first infection — four hours, indeed, after taking; the last com- 
bined injections! 

We must not forget, what is so well known to every syphilologist, that 
of all persons exposed with certainty to sjrphilis only a small proportion 
contract the disease. 

Theoretically there are two strong arguments against this method of 
prophylaxis: first, it is unnecessary since, as early contended by Riecke, 
diagnosis of the disease c£in be made readily enough in the chancre stage to 
make possible the vigorous institution of “abortive” treatment — ^which is 
true to a large extent for men but by no means always true for women; 
and second, that a patient so treated never knows positively whether he or 
she has syphilis or not. I think this second objection could be answered 
by the persistent absence of clinical evidences of the disease and the satis- 
fying of Moore’s serological criteria. Pardo-Castello’s suggestion that this 
is not prophylaxis at all but really the accomplishment of the therapia 
sterilisans magna of Elnlich, at the only time when this desired result can 
be attained, is interesting and, I believe, very near to the truth. 

5. Bismuth. — ^Kolle’s animal experimentation caused him in the early 
period to champion bismuth in prophylaxis, but he later became more con- 
servative in his attitude. Sonnenberg (1925) gave bismuth prophylactically 
to 60 prostitutes, of whom 5 contracted the disease; in the control, unpro- 
tected group of 50, syphilis infection appeared in 20. But there is much 
lacking here: were they all equally active, etc.? Pinard (1930), Hofmann 
(1931) and Wirz (1932) have recorded failures in individual instances. 
In America,, the following authorities, among others, do not believe that 
bismuth has proved its prophylactic worth: Cole, Moore, O^Lea^, Stokes, 
Wile (1931). 
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TETANUS 

(Lockjaw) 

^'Another receiv’d an insignificant wound to speak of (for it was not deep) a little 
below his deck behind from a sharp dart; which being taken out not long after, he was 
dratm and distorted backwards, as in the opisthotonus. His jaws were also fasten dj 
and^ if anytliing moist was put into his mouth, and he attempted to swallow it, it returned 
again thro’ the nose. In other respects he grew worse immediately. The second day 
he dy’d.” 

-^-Hippocrates. Upon Epidemics. Book V, The Cases at Salamis — No. 15. 

(Translated by Clifton, London, 1734.) 

Tetanus is an acute infectious disease caused by the infection of a 
wound with the spores of Bacillus tetanL The wound is usually an acci- 
dental one, but numerous cases of tetanus following peritoneal operations 
are on record; tetanus neonatorum is becoming very rare now that the 
umbilical cord is properly cared for as a matter of routine. WainwrighUs 
(1926) compilation of 760 cases showed that 80 per cent were due to injuries 
on the street, on the farm, in homes, gardens, stables, etc., and only M per 
cent to industrial accidents. It is perhaps not a matter of common knowl- 
edge that the organism is harbored to a very considerable extent in the 
human intestinal tract; Bauer and Meyer found spores of definitely toxic 
strains in 24.6 per cent of 487 specimens of feces from residents of Cali- 
fornia. The tetanus organism grows best under the completely anaerobic 
conditions prevailing in deep wounds and its grow'th is also aided by the 
concomitant presence of pus-producing organisms; the retention of a 
foreign body in a fresh wound also increases the chances of tetanus develop- 
ing, The toxin reaches the central nervous system by passing directly 
from the seat of the developing organisms along the axis-cylinders of the 
nerves or by way of the perineural lymphatics; it is also absorbed into the 
general circulation in large amounts, whence it reaches the central nervous 
system by traveling up the nerves from their motor end-plates. 

The prodromal symptoms, which it is important to recognize, are rest- 
lessness and hyperirritability, perhaps chilliness and headache with some 
general stiffness of the body, and, the most important symptom, a stiffness 
of the neck and difficulty in chewing and swallowing. A boardlike rigidity 
of the abdomen makes its appearance very early. The later, more typical, 
symptoms are frequent convulsions from which the patient does not at any 
time completely relax, the characteristic lockjaw (trismus), a sardonic 
facial expression, several degrees of fever with proportional leukocytosis, 
spinal fluid that is clear but under increased pressure, and great pain from 
the severe muscular contractions; the consciousness is usually retained 
until the end. Death usually occurs on the fourth or fifth day; it is said 
that if a patient survives the eighth day his chances of recovery are very 
good. 

The incubation period of the disease is from three days to several weeks. 
Statistics, gathered from civil as well as military practice, show that most 
cases develop within from ten to fourteen days after the wound is suffered ; 
it is axiomatic that the shorter the incubation period the higher the mor- 
tality. Since the prophylactic use of tetanus antitoxin has become, more 
frequent, a local type of the disease, with symptoms confined to the neigh- 
borhood of thfe wound, is rather often seen; the mistaken tendency is to 
recognize tlm as a new entity, despite the fact that a case of this sort was 
seen no^ and then before the introduction of antitoxin. 

THERAPY 

. Milter, in his study of the 116 cases of tetanus occurring at' the Massa- 
chu^ttls (^e^al Hosifitdl in the period 1872-1922, writes: 
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“Given a hundred cases of tetanus, a certain number, perhaps twenty, 
will get well anyway, with ordinary symptomatic treatment, and without 
antitoxin. A certain number, to which the author will not attempt to give 
a figure, will, in spite of the best treatment which our present knowledge 
enables us to ^ive, die. Between these two groups lies the middle class 
of those who will die or get well according to their treatment, and by that 
treatment we mean the proper care of the wound, the intelligent use of 
sedatives, and the prompt well-directed, and repeated use of large doses 
of antitoxin.*^ 

Local Treatment. — Miller lays down the principles of local treatment 
as follows : 

“1. Sterilization of the part. 

“2. Thorough opening of the wound in its whole breadth and depth. 

“3. Debfidement — complete excision of every scrap of dead or infected 
jbissue. 

“4. Sterilization of the wound. 

“5. Measures to keep it open. It must not be ‘packed,^ though gauze, 
preferably soaked in hydrogen peroxide, may be laid gently in it. It must 
not be ti^tly bandaged. Anything tending to close the wound, and shut 
out the air, must be avoided. The dressing should be renewed very fre- 
quently.” 

In writing of the sterilization of the wound, one should perhaps specific- 
ally mention the tincture of iodine, for it not only tends to prevent secondary 
infection, but seems to have a local specific effect against the toxin. Mac- 
Conkey and Silva have shown that mixing iodine with toxin definitely 
lessens the strength of the toxin. There are no data known to me to show 
whether or not this property is common to all the penetrating disinfectants, 
such, for instance, as the dyes which have recently become so popular for 
local use. 

In regard to the matter of thorough incision and excision of the wound, 
it is of interest to note that Sir David Bruce has stated that surgeons were 
slow to realize' the importance of this method during the World War, but 
that, had the war lasted longer, tetanus would probably have been extin- 
guished. He showed that before incision and excision were practiced, the 
incidence of tetanus was 103 per hundred thousand; by February, 1918, 
the incidence had dropped to 24; by May, 1918, to 12; and by June, 1918, 
to 8 per hundred thousand. 

All surgeons are in agreement that the wound should under no circum- 
stances be cauterized, for the resulting area of necrosis is altogether to the 
taste of the tetanus organism. 

Sedatives. — Certainly the judicious employment of all available sedative 
measures is indicated in these cases, for, even though we do not lessen the 
mortality thereby, it would seem to be our bounden duty to lessen the suf- 
f^ing of the unfortunate victim of tetanus as much as lies in our power. 
Morphine is valuable, but must sometimes be given in doses so large as to 
be dangerous; then, too, the menace of habit formation must be taken into 
account. A drug which is enjoying considerable popularity for all types 
of sedation nowadays is phenobarbital (luminal). Here it must be given 
in a dose of 3 to 5 grains (0.2 to 0.3 Gm.) , repeated every three to six hours. 
If the dose cannot be gotten into the mouth or be swallowed, As is usually 
the case, the soluble form of the drug must be used, phenobarbitah sodium 
(luminal sodium) , which is given hypodermically in a ^ per cent solution in 
boilf^d and cooled water; 2 cc. of this solution will contain 6 grains (0.4 Gin.) 
of the drug— a permi^ible dose. This soluble salt may also be given by the 
rectum. Chbral hymrate is well absorbed from the*rectam; 30 tQ-45 0*ain& 
(2 to 3 Gm.) in olive oil or water every four hours is perp^iblis dosage. 
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Ckneral Anesthetics. — ^Light general anesthesia will induce relaxation, 
but the prolonged use of chloroform is impossible because of its toxicity; 
ether is of course out of the question. Cruchet (1932) is advising that at 
least the. patient be anesthetized with chloroform at the time of each injec- 
tion of the antiserum, maintaining that the drug will release toxins bound 
to the lipoid of the nerve cells (the “phylactic” theory of Billard) and 
thus make possible the maximum of antitoxic effect from each injection; 
the proposition lacks substantiation by adequate clinical trials. The new 
anesthetic for rectal use, avertin, was first employed in tetanus by Lowen, 
in 1927. From that time imtil the present writing (late 1933) I find re- 
ports of its employment in 23 cases, apparently very satisfactorily in all 
instances from the standpoint of symptomatic relief. The average dosage 
is 0.1 Gm. per kilogram (2.2 pounds) body weight, dissolved in 100 to 200 
cc. of water. The patient usually goes to sleep at once and is sufficiently 
depressed and relaxed to permit of catheterization and the intraspinal, intra- 
venous and intramuscular injection of antiserum without muscular spasm 
being induced. The period of deep depression usually lasts for eight to 
ten hours and is followed by several hours of drowsiness, during which, how- 
ever, the patient is able to take food. One, more rarely two, such enemas 
has been the rule in the course of the day, but Teichmann (1932) reports 
a very severe case treated, as regards avertin, as follows: First dose, 0.1 
Gm. per kilogram; two hours later, 2 Gm. total dose; eight hours later, 0.05 
Gm. per kilogram; six hours later, 0.07 Gm. per kilogram; five hours later, 
0.07 Gm. per kilogram. Second day, 0.07 Gm. per kilogram, in the evening, 
was effective until next morning. Third to tenth days, two doses of 0.07 
to 0.1 Gm. per kilogram daily. Eleventh to sixteenth days, one dose of 
0.07 Gm. per kilogram daily. Small doses of morphine have been given in 
a number of instances to prolong the secondary periods of drowsiness. No 
deleterious effects of the avertin have been reported by any of the observers. 
Thonnard-Neumann (1931) expresses the belief of many when he predicts 
that this .use of the drug will outlast its employment in surgical procedures. 

Magnesium Sulphate. — Following the preliminary work of Meltzer and 
Auer on monkeys, Blake Used magnesium sulphate in the first case of human 
tetanus in 1906. Since that time it has won many staunch advocates, 
both in this country and abroad, but it is passed over very lightly in most of 
the text-books. I wonder why? Perhaps it is the fear that it may encroach 
upon the partial victory that the antitoxin has won; otherwise, I am at a 
loss to account for this reticence, for surely no physician who has once 
seen the remarkable relaxing power of this salt upon an agonized tetanus 
patient can seriously doubt its value even though it be not in itself curative. 
Properly employed, rest and comfort and the taking of food are made pos- 
sible; complete relaxation should not be sought. The following is a sum- 
mary of the dosage which serves Smith and Leighton as a working basis. 

Subcutaneous . — One and two-tenths to 2 cc. of a 25 per cent solution for 
each 20 pounds of body weight, four times in twenty-four hours. Should 
be continued until disappearance of S 3 maptoms. Less dangerous than other 
methods. 

Intramuscular . — To be used only in severe spasms, as the drug is more 
dangerous thus (respiratory arrest). Lightly anesthetize with ether and 
deposit intramuscularly 2 cc. of a 25 per cent solution for each 20 pounds of 
body weight; effect in less than half an hour and lasts two or three hours. 

^ Intravenous . — ^Most prompt but fieeting; effect may Reappear in thirty 
minutes. Most dangerous of all. Dose: 6 per cent solution, at rate of 2 to 
3 CO. per n^ute until relaxation begins. 

Intraspinal . — ^Effect in le^ than half an hour and relief lasts twelve to 
thirty hours. Anestiietize witii ether tmd inject 1 cc. of a 25 per cent solu- 
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tion for each 20 pounds; second dose, 0.8 cc. for each 20 pounds; only 0.5 cc. 
per 20 pounds in a child. 

To combat excessive depression of the respiration by magnesium sul- 
phate, inject 2.5 cc. of calcium chloride in physiologic saline intravenously 
(slowly). The antidotal effect is seen almost at once. 

Glucose. — In experiments on rabbits it has been found that the glycogen 
content of the central nervous system is reduced more than 50 per cent in 
animals injected with tetanus toxin; the intravenous introduction of glucose 
restores some' of this glycogen. Jadassohn and Streit have applied these 
facts to the treatment of two human cases of tetanus, both of which they 
believe were saved by the use of intravenous glucose in addition to anti- 
tetanic serum and magnesium sulphate. (For technic see p. 776.) 

Antitetanic Serum. — In recent years the profession has become increas- 
ingly dubious of the value of the antiserum in treatment. Statistically, it 
has certainly not been possible to attest its worth, but then, of course, the 
variable factors are several: The severity of the case, the length of the 
antecedent incubation period, the general condition of the patient (i. e., his 
ability to withstand attack of any sort) , the amount of prophylactic scrum 
that was used, and the coincident employment of other therapeutic meas- 
ures. Likewise, and for similar reasons, the matter of the preferred route 
of administration of the serum remains a controversial one. There are 
those who favor the use of the intraspinal route alone while there are equally 
strong advocates of the exclusive use of the intravenous route, and all fall 
back upon supplementary intramuscular injections. The difficulty was 
shown in Wainwright’s report, in 1926, in which he advocated the abandon- 
ment of the intraspinal route in favor of the intravenous because of a mor- 
tality of 61.7 per cent in a group, treated by the former method, as againi^ 
only 52.2 per cent in a group treated by the latter; but Ashhurst showed 
that a more careful examination of the statistics indicated that the sub- 
cutaneous route was superior to either of the other two! A combination 
of intravenous, intraspinal and intramuscular injections is perhaps most 
often employed. 

Dosage . — ^It is agreed that in the average case the patient should re- 
ceive at least 100,000 units within the first twenty-four hours. This is 
usually distributed as follows: 60,000 units intravenously in three equal 
portions throughout the day; 20,000 units intraspinally and 20,000 units 
intramuscularly, both immediately following the first intravenous injection. 
The doses are very little reduced for children. It is usual to dilute the 
intravenous doses with an equal quantity of physiologic saline solution; 
the intraspinal doses are injected undiluted after the withdrawal of 10 to 
25 cc. of spinal fiuid. All injections to be made very slowly. If anaphylactic 
symptoms appear they should be combated with a hypodermic injection 
of 1 cc. of epinephrine (adrenalin) . Time permitting, it is well to precede 
the first injection by a trial subcutaneous injection of 0.5 cc. of the serum. 
Should this give rise to a painful urticarial wheal, desensitization may be 
performed as follows: Dilute 0.1 cc. of serum up to 1 cc. with physiologic 
saline; inject subcutaneously 34 cc. of this dilution; after fifteen minutes, 
% cc.; fifteen minutes later inject 0.1 cc. of undiluted serum; fifteen minutes 
later, 0.5 cc. of undiluted serum; fifteen minutes later, 1 cc. of undiluted 
serum; thirty to forty-five minuses later, the remainder of the first full dose 
of the serum may be given by any route. A bovine serum is now commer- 
cially available. 

It is usual to continue the injections on the second and third days in 
such dosage and at such time intervals as seem indicated; then, oftentimes, 
if the injections have been discontinued, a “safety” dose of 10,000,to 20,000 
unite is given on the eighth or ninth day. In severe cases, howeVte-, very 
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large doses are given by all routes daily so long as appears necessary; 
Nabarro <1932) gave 633,000 units in ten days to a child of tei!l years. 
Many observers are favorably impressed with the better showing made by 
the serum since the use of larger doses continued over a longer time has 
become customary, but one cannot lightly pass by the trenchant statement 
of Calvin and Goldberg (1930) in discussing the Cook County (Chicago) 
Hospital cases: 'The diminishing mortality with increasing amounts of 
serupi given is misleading, because those that died succumbed within one 
or two days after the onset, before enough time had elapsed for enormous 
doses of seriim to be given.’’ 

And the serum is very costly I 

Local Use , — ^There can certainly be no objection to the injection into 
the tissues about the wound of several thousand units of antitoxin. Many 
observers believe the procedure is a valuable one. 

Reactione , — Serum sickness in eight to ten days may be expected in 
* half, or more, of those receiving the antitoxin (see p. 335). The thermal 
reaction (a chill and fever within several hours) may occur as after the use 
of any serum. It was formerly thought that anaphylactic shock occurred 
with sufficient frequency after the use of the serum intravenously to con- 
traindicate this method, but experience in and after the World War has 
disproved this belief. The injection should be given very slowly and 
stopped at once on the appearance of symptoms; 1 cc. of epinephrine 
hydrochloride (1 : 1000 solution) will practically always counteract these 
symptoms. 

PROPHYLAXIS 

Ample opportunity arose during the World War for the study of the 
efficacy of antitetanic serum in the prevention of tetanus, and as a result 
even those who were formerly most sceptical are now convinced of its very 
great value. 

Effect upon Incidence. — ^Bazy observed 200 French wounded from the 
same sector. Among the 100 who received the serum, but 1 case of 
tetanus developed — and, that on the day following the injection of the 
serum, showing that the period of incubation had nearly expired when the 
injection was given. Among the 100 who did not receive antitoxin, 18 
developed tetanus. There were many such observations. The British 
war statistics were thoroughly presented by Sir David Bruce, who showed 
that prior to the routine use of the prophjdactic antitoxin injection th^re 
were from 15 to 32 cases of tetanus per thousand of wounded, while after 
the injections became routine this figure never rose above 2 or 3 per thou- 
sand. Perhaps because the value of debridement had already been estab- 
lished, the routine injection of the antitoxin appeared to be even more 
effective in the American army; among the 224,089 wounded there developed 
36 cases of tetanus, an incidence of only 0.16 per thousand. 

Effect upon Mortality. — ^Among the British wounded who received no 
prophylactic treatment, 53.3 per cent of those who contracted tetanus died 
of it; among those who did receive such treatment, only 22.5 per cent of 
tbcteie who contracted the disease came to their death by it. 

Effect upon Incubation Time. — ^Again the British statistics: Before 
preventive injection became routine, the average incubation period was 
10.9 daye; aft^ the measure became routine, the period was lengthened 
to 45.5 days. 

Doie. — Accor^ng to Stone, the British in the earlier .days of the World 
War used 500 units as the prophylactic dose. In June, 191Y, it was ‘ordered 
that four emjh ino<mIatiOns should be given at intervals of sevmi dasna. 
Zn August,; 1916, this order was changed and one^ose of 1500 units ym 
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given. In the Uni^ States Army the dose was 1500 units, to be repeated 
in ten days; this is the dose usually employed in civilian practice also. 
Stone well advises that the dose be repeated several times at intervals of 
eight to ten days, especially “if a lacerated wound contains dead spaces,* a 
foreign body or necrotic tissue . . . since in such instances tetanus may not 
develop for a number of weeks after the injury.” 

Beactions. — ^In the more than two million -prophylactic injections given 
by the British during the war there were only eleven instances of anaphyl- 
actic shock; all the cases recovered. 

Active Immunization with Toxoid. — The preliminary studies of Lincoln 
and Greenwald (1933) indicate that it may soon be possible to immunize 
with toxoid in tetanus just as is being so splendidly done in diphtheria. 


TONSILUnS 

Acute tonsillitis is characterized by a rather sudden onset with aching 
pains throughout the body, very sore throat, high fever and rapid pulse, 
and considerable prostration. Susceptible individuals often have an annual 
attack some time during the inclement months; the usual duration is three 
to eight days. The possibility of diphtheria is usually easily ruled out by 
a careful examination of the throat. Streptococcus is the organism most 
frequently cultured from these throats. 

THERAPY 

Tonsillitis per se is rarely, perhaps never, fatal, but as an attack often 
ushers in a bout of rheumatic fever, and as endocarditis and acute otitis 
media are not infrequent complications, the disease merits serious attention. 
Unfortunately there is practically nothing to say on the head of treatment; 
we have no specific drug or biological. For the general principles of “fever” 
treatment, the reader is referred to the article on Catarrhal Fever (see 
p.25). , 


TRENCH FEVER 

(Shin-bone Fever) , 

* 

Trench fever is a nonfatal but extremely debilitating infectious disease 
caused by a virus that is transmitted in the excreta of the body louse. 
When this virus is rubbed into the skin, either by scratching or< by the 
normal friction of the clothing against the body, the disease is contracted; 
the louse can also transmit the disease in the act of biting, though it is not 
definitely known whether the parasite actually regurgitates and injects the 
virus from its mouth parts. The prodromal symptoms are not characteristic, 
but the onset is sudden, i. e., all of the symptoms have usually developed 
in twelve to twenty-four hours from the first appearance of any one of them. 
There is ftbillinnafl or a definite chill, prostration of varying intensity, rise 
of temperature to 103 F. or more, anorexia and sometimes vomiting) frontal 
headache and severe pain “behind the eyes,” and generalized p^ and 
toi)4emeRS in both muscle and bone; the es^cial severity of this latter 
symi^m in the lower legs, particularly at night, has given ^ 
its popular name of “shin-bone fever.” A maeulair irash on tihe ^sit and 
abddmen is typical of the disease. It is imposrible to predlet ullin eoticse 
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of a particular case; there may be but one bout of fever which is over in 
a few days, or the attack may occim regularly at three- to seven-day inter- 
vale, or the case may run a protracted typhoid-like course. The tendency 
to relapse months or even years after the initial attack is typical of the 
disease. A too early return to active work is almost certain to cause a 
recrudescence of symptoms. The bronchitis which is present in some cases 
is not of serious moment, but we do not know as much as might be desired 
of the e:^nt of the circulatory involvement during the earlier stages of the 
attack. Certainly many cases of “effort syndrome” have had their inception 
in a bout of trench fever. 

Graham, of the British Expeditionary Force, first described trench fever 
as a new disease in 1915, though it may have existed as an unrecognized 
entity long before that time in various parts of the world. Swift says that 
the condition was probably endemic in Russia and was disseminated to all 
the fighting fronts by the movement of German and Austrian troops. Re- 
cently, Braslawsky (1933) , of Kieff, has stated his belief that trench fever 
(which he prefers to call five-day fever) exists endemically in the form 
of occasional and unrecognized cases in certain parts of Eastern Europe, 
thus forming a reservoir from which a great epidemic may again arise in 
time of war. From 1920 to 1933 he has seen 32 cases; 2 cases were also 
recorded in Japan in 1927. The reports of the American Red Cross Trench 
Fever Commission and the British War Office Investigation Committee 
established the body louse as vector. In 1917, Grieveson stated that at 
one time 60 per cent of all patients in British military hospitals had trench 
fever. It is an interesting speculation how much sooner (and in whose 
favor) the war might have terminated had it been possible quickly to 
control this debilitating malady. 

THERAPY 

A great many remedial agents, both drug and biological, were tried in the 
management of trench fever during its period of great prevalence, but none 
of them, with the possible exception of collargol, were of very much value. 
Some such “fever treatment” as is described in this book under the head of 
Catarrhal Fever was most frequently employed. 

Collargol. — In 1917, Richter reported the intravenous injection of col- 
largol to be a specific measure comparable to the employment of quinine 
in malaria. Sweet and Wilmer’s excellent results in all of their 35 cases 
lends considerable substantiation to this position, but these observers pre- 
fer to view their findings with a certain amount of scepticism: “There has 
been no question in the minds of the clinicians who have followed -these 
cases that the collargol was immediately followed by marked improvement 
and reco^'ery; it has only been difiicult to decide in some cases whether the 
collargol was merely an incident in the course of the spontaneous recovery 
from the disease. Some cases do so recover, though of the cases reaching 
the base by no means the 90 per cent reported by the British Trench Fever 
Committee. We have learned of no method of distinguishing between a 
case which will spontaneously recover and one which will spend the next 
six months in hospital.” 

Ten cc. of a 1 per cent solution of the drug is injected intravenously 
at two- or three-day intervals. Care must be exercised to prevent infiltra- 
tion as the solution is very irritating when placed in the extravascular tis- 
sues. A pronounced febrile reaction follows the injection. 

PROPHYLAXIS 

This is entirely a matter of ridding and maintaiiiing the body free of 
lice. For a description of delousing procedures see page 685. 
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TRYPANOSOMIASIS 
(Sleeping Sickness) 

AFRICAN TYPE 

African sleeping sickness is an infectious disease which is conveyed' to 
man by the bite of the tsetse fly, in whose body the causative organism 
undergoes a part of its developmental cycle. There are in all probability 
at least two varieties of this organism, Trypanosoma garnbiense and T, 
rhodesiense, which are carried by separate species of the fly. Garnbiense 
is carried by a fly that inhabits the dry scrub land of central Africa and 
shuns water and the scorching sun; rhodesiense, which is the more virulent 
organism, develops in a fly that frequents water courses and holes in the 
areas of dense jungle. It has long been the consensus of opinion that the 
blood of African game animals is the reservoir from which the fly derives 
trypanosomes for the infection of domestic animals and man, from which has 
resulted naturally the agitation for destruction of all wild life. Latterly, 
however, evidence is accumulating that such action does not lessen the 
incidence of the disease very markedly; Warren *s (1932) announcement 
of Davidson*s discovery that the trypanosome may be derived from the 
latex of certain plants on which the fly normally feeds has added an addi- 
tional point for controversial departure in this tremendously interesting 
and important subject. The disease, which is at the present time a great 
scourge throughout equatorial Africa, was probably first described by John 
Atkins, a British naval surgeon, who gave the following description (quoted 
from Strong) on his return from a cruise to West Africa in 1734: ^Thc 
Sleepy Distemper (common among the Negroes) gives no other previous 
Notice, than a want of Appetite two or three days before; their sleeps are 
sound, and Sense and Feeling very little, for pulling, drubbing or whipping 
will scarce stir up Sense and Power enough to move ; and the Moment you 
cease beating the smart is forgot, and down they fall again into a state of 
Insensibility, drivling constantly from the Mouth as if in deep salivation; 
breathe slowly, but not unequally nor snort. Young people are more sub- 
ject to it than the old; and the Judgement generally pronounced is Death, 
the Prognostick seldom failing. If now and then one of them recovers, he 
certainly loses the little Reason he had, and turns Ideot. . . ” 

We now know that the disease passes through two stages, which are 
summarized by Blacklock and Yorke (1922) as follows: “The first is 
characterized principally by irregular attacks of fever, chronic polyadenitis, 
exanthemata, frequency of the pulse and respiration, and asthenia; the 
second, by exaggeration of the symptoms of the first stage, marked emacia- 
tion, and by the appearance of nervous symptoms, tremors, incoordination 
of movements, paralyses, mental disturbances, apathy, somnolence, coma, 
and death. These two stages are, as a rule, not clearly delimited, but merge 
into one another, the second stage gradually manifesting itself as the ner- 
vous symptoms develop following injury to the nervous tissue from the 
inflammatory changes in the lymphatics of the brain and spinal cord.'* 
Demonstration of the organism is usually required for definite diagnosis in 
the early stage, the material being taken from the blood, spinal fluid, or the 
enlarged glands of the posterior triangle of the neck; the organisms are 
very few and their demonstration often diflBcult. The incubation period is 
between seven and fourteen days; cases are seen with extreme rarity among 
infants. 

Thsrafy 

One^sees the statement made in text-books of medicine that first stage 
trypanosomiasis responds more or less well to treatment but that ti^atment 
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of the second (cerebral) stage of the disease is practically useless. I be- 
lieve that the facts of the case do not wholly warrant this gUb pronuncia- 
mento.^ The principal drugs in use at the present time are atoxyl, tartar 
emeti^,' tryparsamide, Bayer-205, and Foumeau-309 and -270. Biologicals 
have failed entirely so far. 

' Atoxyl (Sodium Aminophenylarsenate) . — ^The use of this drug in 
sleeping sickness was first reported in any detail 'by Koch (1889). The 
early reports were very enthusiastic, but we know now that there are two 
objectionable features which attend its use: First, the parasites become 
gradually resistant; and second, permanent blindness is not infrequently 
caused. The incidence of this latter occurrence, however, would seem to 
be somewhat lessened by increasing the time interval between doses; 
Blanchard and Laigret have reported excellent results with six subcutaneous 
injections at two-week intervals, giving % grain (0.02 Gm.) per kilogram 
body weight; the drug is much more toxic when given by mouth. They 
felt that their results were aided by the employment of tartar emetic (see 
below) intravenously between the atoxyl treatmients. 

In 1931, Sice reported on the treatment of 1118, patients in the Braz- 
zaville . district between 1920 and 1928, using approximately the above 
dosage. Results in the 663 who could be carefully followed: (o) Of 316 
with only blood and lymphatic infection, 249 were cured — 198 without any 
other drug and 51 with the ultimate use of tryparsamide (43 dead, 24 dis- 
appeared) ; (6) of 208 with lesions of the cerebrospinal system, 34 were 
cured — 2 without other drug and 32 with the aid of tryparsamide (1 im- 
proved, 141 dead, 32 disappeared) ; (c) of 139 unclassified in absence of 
spinal puncture, 62 were cured, 45 without other drugs and 17 with the aid 
of tryparsamide (63 dead, 14 disappeared). Of the total cases, 15.9 per 
cent exhibited blood relapses; 11.1 per cent of these occurred during the 
first year of treatment. ' 

Tartar Emetic (Antimony Sodium (or Potassium) Tartrate). — Since 
1908 this drug has been used with varying success, the consensus of opinion 
at present seeming to be that it is of most value when used as adjuvant 
to arsenic treatment. It is given intravenously in a dose of 1 grain (0.06 
Gm.) in a 1 to 2 per cent solution at intervals of two or three days over a 
long period of time. For the precautions to be observed in using tartar 
emetic in this way, together with a dosage table, the reader is referred to the 
article on Kala-azar (see p. 77) . 

Tryparsamide (Sodium-phenylglycinamide-arsonate). — ^This drug was 
first tried in human trypanosomiasis when the Rockefeller Institute sent 
Miss Pearce to the Belgian Congo, in 1920. Her careful studies of its ef- 
fects in all stages of Trypanosoma gambiense infection have been so amply 
confirmed (Chesterman, 1922-25; Van den Branden and Van Hoof, 1923; 
Letonturier, de Marqueissac and Jamot, 1924; Van den Branden, 1925-27; 
Laigret, 1926; Jamot and Vernon, 1927; Van Hoof, 1928;' Pearce, 1930; 
Vancel and Boisseau, 1931; McClean, 1931) that statistical evidences need 
not be labored here. Almost all the observers have found that it produces 
immediate peripheral blood and gland sterilization not only in early cases 
but also in patients with pronounced nervous involvemei^. Remarkable 
recoveries have even been recorded in some cases in the terminal' stages. 
All medical officers at the second international congress on sleeping sickfiess 
agreed that this dru^ should replace all the others in use m T. gambiense 
oaeies. Great enthusiasm, then, all along the line — ^but let' UiS wedt for ali 
the w^d;er to fiow under the bridges, before we throiv anything tsyfEy, In 
T. rhodetieme infections none of these good results are obtained. * Keevil, 
1926, Macleem; 7926, Corson, 1928, and^Lauterburg, 1929, have all fmted 
to,ac^]l^>li8h ster^zation of either the tdood or epin'al fluid, ndr were th<^ 
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aoie to Dnnj; about .much immediate physical' improvement in their cases. 
Whether a c^ain number of sufferers from either type of the disease sud- 
denly develops a nigh secondary resistance to the beneficent effects of 
tryparsamide is still a moot point. The results with tryponarsyl, the Bel- 
, gian product, are identical with those of tryparsamide. 

Dosage . — ^The larger dosage favored by many is as follow^*: (a) Indi- 
vidual doses range from 0.5 to 3 Gm., according to size and age (in general, 
40 mg. per kilogram body weight) ; (b) in early cases, injections once per 
week until 20 to 40 Gm. have been given ; (c) in chronic cases, until 50 to 
100 Gm. are administered! Latterly, however, Pearce (1930) has recom- 
mended an average course of twelve weekly injections, the maximum dose 
being 2 Gm.; and Lauterburg (1931) urgently recommends that the treat- 
ment be begun with doses of 0.5 Gm. and be not raised above 1.5 Gm. per 
week. Maclean and Fairbairn (1932), who have had vast expericn‘ce, 
recommend an individual adult dose of 2 to 4 Gm., the total dosage to be 
not less than 22 Gm. The injections are usually given intravenously in 20 
per cent solution; King (1926) has also used this concentration with suc- 
cess intramuscularly, but the natives usually object to medication by this 
route. It is of interest to note that in Pearce’s 1921 report she stated that 
the duration of effect of a single dose is longer when given intramuscularly 
than when given intravenously. 

Toxicity . — ^Visual disturbances, sometimes going on to blindness but 
usually clearing up if treatment is stopped, occur not infrequently. The 
smaller dosage is designed to avoid these unfortunate occurrences, since 
under field conditions careful studies of the visual apparatus (see p. 187) 
are usually not possible. 

Bayer-205 (Germanin) and 'Foumean-309 (Moranyl). — In 1920, the 
German dye industry produced an aniline substance allied to trypan blue 
which was proposed for use in treating sleeping sickness under the name 
of Bayer-205. Though the new drug was admitted to contain no mercury, 
antimony or arsenic, its fonnula was kept secret until Foumeau, Tr6fouei 
and Valee, by ‘^une voie tres detoiunee,” obtained, enough of the substance 
to undertake thorough investigations of its composition, with the result that 
their product, Fourneau-309, which is the symmetric urea of acid sodium 
m - amino - benzoyl - m - amino-p-methylbenzoylnaphthylamino-trisulphonate, 
is now recognized as being identical with Bayer-205. Though most of the 
elinical studies have been made with Bayer-205, I shall refer to the two 
drugs M Bayer-Foumeau since the conditions of their use and the results 
obtained with them are exactly the same. 

And rather disappointing are these results, for the bright hopes engen- 
dered by the Kleine expedition of 1922-23 have not been fulfilled completely 
(Hanington, 1923-24; Van den Brandcn, 1923; Chesterman, 1924; Fon- 
tana, 1924; Letonturier, de Marqueissac and Jamot, 1924; Walravens, 
1925; Dye, 1926; Kellersberger, 1926; Maclean, 1926; Strada and Lopes, 
1927; Corson, 1931). In early cases the response is often excellent tmd.in 
some, instances apparently lasting, but in advanced cases with definite in- 
,.volvement of the nervous system it is a^ed by most observers that the 
drug .is not to be favorably compared with tryparsamide in its ability to 
produce either physical or spinal fluid improvement Kleine (1931), how- 
ever, still ipAintaina that of all/the drugs he has used in East Africa, none 
is so good as Bayer-Foumeau, and that the superiority claimed for ttyplar- 
samide in West Africa is due to ihe fact that the virulence of the disease 
M one travels westward. However this may be, a number Of ob- 
feel that Bayer-Foumeau is a more valuable drug in early Ti rho- 
dewtise cases than its rival, tryparsamide. 
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Bayer-Fourneau “fastnese” occurs just as this phenomenon is sometimes 
manifested against the arsenicals. 

Dosage . — ^The drug is usually given intravenousl^but may also be. 
pven intramuscularly; it is a white powder, easily soluble, and the solu- 
tion can be sterilized. Perhaps the most usual practice has been to give 
five or six injections of 1 Gm. each at intervals of one week, but other 
schemes are latterly being favored in which larger amounts are given in a 
shorter time; for instance, 1.5 Gm. on the first, second and fourth days, 
or 2 Gm. on alternate days for three doses. Kleine now advises three to 
five injections, the first two at intervals of one or two days, the remainder 
at eight-day intervals. He states that when trypanosomes then reappear 
and remain in the blood a change to tartar emetic should be made. 

Toxicity . — ^Practically all cases develop albuminuria with casts and 
sometimes blood; anuria has been observed. These symptoms nearly al- 
ways disappear when treatment is discontinued. A number of observers have 
reported an erythematous rash immediately after injection, acepmpanied 
by pruritus and later desquamation. Purulent conjunctivitis and stomatitis 
have also been recorded. 

Foiirnean-270 (Orsanine) . — ^This arsenical, developed by the French in- 
vestigators in 1923, is the sodium salt of 4-acetylamino-2-hydroxyphenylar- 
sinic acid. After a number of preliminary studies, its status has now been 
pretty well determined (Sice, 1930-31; Vaucel and Boisseau, 1931). Of 106 
patients in the first stage of T. gambiense infection, 3.7 per cent had re- 
lapses, 2.8 per cent progressed to the nervous stage, and 33 per cent could 
not be followed up. Of 251 patients in the second stage of the disease, 
3.5 per cent had blood relapses, 13.1 per cent progressed, 51.3 per cent had 
prolonged amelioration, in some instances apparently permanent, 14.3 per 
cent died, and 17.5 per cent were not followed up. These findings have so 
favorably impressed the physicians of the Pasteur Institute of Brazzaville 
that they now use Foumeau-270 by preference in all early cases, the relapse 
rate of 3.5 per cent being far superior to the 18 per cent rate which they 
have experienced with tryparsamide. In the second stage of the disease 
the superiority of trypatsamide is acknowledged, the French Sleeping Sick- 
ness Commission having recommended a single preliminary “sterilizing” 
injection of atoxyl. 

Dosage . — ^The drug, which is a white powder, is readily soluble in water 
and can be given subcutaneously or intravenouslv (20 per cent solution). 
Weekly injections are given as with tryparsamide, the dose per injection 
ranging between 15 and 35 mg. per kilogram; the smaller doses are given 
in advanced cases where there is much wasting. 

Toxicity . — Same as accompanies the use of tryparsamide (see p. 233) . 

Prophylaxis of Trypanosomiasis. — ^Fourche and Haveaux (1931) have 
repeated their earlier studies on prophylaxis and are more than ever per- 
suaded that treatment should be given the healthy while the infected are 
being treated: Two injections each of either tryparsamide or Bayer-Four- 
heau are said to protect for six months. On the other hand, Vaucel and 
' Salaiin (1931) are still convinced that six injections of atoxyl still remain 
the best prophylactic treatment, though they are not sme that Foumeau- 
270 will not prove to be superior. 

SOUTH AMERICAN TYPE (CHAGAS' DISEASE) 

Thte type 'of trypanosomiasis is caused by Trypanosoma cruzi, which 
is conveyed from nacm to man by the b(%, Triatoma megista. It is probable 
that the armadillo is the most frequent intermediate vertebrate host, though 
(be opossum, bat, wood rat, monkey, and pet dog and squirrel are beginning 
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to be incriminated. Whether the bug transmits both by its bite and throuj^ 
its feces is still a moot question; it attacks at night and principally about 
the face, remaining^n hiding in the walls of the native huts during the day. 
Most of the cases of Chagas' disease have been seen in Brazil, but it has 
been diagnosed in other South American countries as well; latterly also on 
the Isthmus of Panama. The preliminary studies of Kofoid and Donat 
(1933) indicate that the infected insect vector exists in the southwestern 
United States, though naturally infected mammals have not yet been dis- 
covered in this region. 

The acute form of the disease is usually seen in children. There is 
high continuous fever, anemia, enlargement of the thyroid, and a puffiness 
of the face, accompanied during the several weeks’ duration of tliis stage by 
a gradual enlargement of the lymphatic glands and the spleen and liver; 
the organisms can be detected in the blood at this time. The chronic form 
of the disease, which may persist for many years in those who have survived 
the acute stage, has a diverse symptomatology. There are various cerebral 
and neurological manifestations and Chagas and Villcla have recently de- 
scribed a type in which death was due to heart block or to cardiac syncope. 
The picture is doubtless confused in many cases by superimposed infections 
of the various sorts which abound in this pestilential region. 

Thbrafy 

I know of nothing to describe. All trypanocidal drugs have failed. 


TSUTSUGAMUSm FEVER 
(Japanese River Fever) 

This disease, which is endemic in Formosa and in the island of Nippon, 
Japan, is caused by an unknown organism, probably one of the Rickettsia, 
which is conveyed by the bite of the mite Tromhidium akamushi. It is 
characterized by severe headache, a papular eruption, necrosis of the sites 
of the bites together with surrounding adenitis, and a febrile course of two 
weeks or more. The mortality is very high, especially in the aged. 

THERAPY 

All forms of specific therapy, whether chemical or biological, have failed. 


TUBERCULOSIS 

Tuberculosis in man is caused by both the human and bovine strains of 
Badllus tuberculosis, cases associated with the bovine organism being usually 
of the bone and gland rather than of the pulmonary tsrpe. Findings with 
carefully performed tests in recent years have challenged the earlier opinion 
that nearly 100 per cent of all human beings in civilized communities have 
been the victims of tuberculous infection by the time they reach adulthood, 
tbnngb incontestibly a large proportion has been so infected. And yet only 
a relatively small proportion of mankind develops the disease tuberculosis — 
an anomalous state of affairs for which there is no ready-made explanation 
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at hand. Two rather diametrically opposed views are being principally 
championed at present: One, that active cases of the disease are due to the 
^'lighting up”' of the primary infection of whicjj we have ill been the victims; 
the other that active tuberculosis is the result of successful implantation 
when the causative organism attacks ihe body from without for the Becond 
time. Increasingly, the sharers of this latter viewpoint seem to be carrying 
the day. They hold that primary infection practically always heals by 
calcification and leaves as its principal mark an allergic state (positive 
tuberculin reaction) as evidence that a cei^ain degree of immunity has 
been lost; reinfection, under proper. conditions and dosage, then allows ^e 
organisms to produce the typical cavitation which does not calcify. It 
seems to me that the greatest weakness of this position lies in the rather 
vexing nonchalance with which the rule is laid down for the initial infection. 
Postpone your primary infection as long as possible, they say, for then 
when the organisms strike you in fulminant ovorw^helming mass at a later 
date they can never induce more than the allergic state. But suppose that 
I choose to have my primary infection as early as possible, thurf insuring 
myself against that dreadful thing known as galloping consumption, which 
is probably due to secondary superinfection before tiie typical resolution 
of the primary infection has had time to take place, the result being a 
continuous destructive activity, rapid spread, and an early end? All hope 
of chronicity^ — ^the main hope of the tuberculous individual — ^is then gone. 
Perhaps the investigators in recent years have lunged a bit ahead of them- 
selves — ^which is upon the whole a fine thing, for laggards blaze no trails. 
Nevertheless, a definite answer to this question must be had as soon as .is 
humanly possible, for most enthusiastic antituberculosis organizations with 
huge sums of public moneys at their disposal are rather hectically cam- 
paigning all over the world for eradication of the disease. That will be a 
great day in the history of mankind on which we will be able at long last 
to tell these crusaders against the white plague precisely which of its strong- 
holds they shall concentrate their lances upon. Meanwhile the decline in 
tuberculosis niortality, which began in the late eighteenth century, steadily 
continues, uninterrupted even by the present world-wide economic de- 
pression. The death rate in the registration area of the United States wagf 
about 62 per hundred thousand in 1931, about 60 in 1932; it should be 
about 30 per hundred thousand in 1940, according to Dublin, the statistician. 
At the beginning of the twentieth century, tuberculosis led the list of the 
causes of death, heart disease was third and cancer seventh; at present, 
heart disease has first place, cancer second and tuberculosis is sixth. 

Tuberculosis is characterized clinically by alternating periods of symp- 
tomatic activity and quiescence. Rarely does a patient progress to cure 
or death in an uninterrupted march. All the tissues may be attacked by this 
disease, but the most usual types are pulmonary, lymphatic, laryngeal, 
peritoneal, intestinal, pleural, bone and joint, cerebrospinal, genito-urinary, 
and acute miliary. The pulmonary type of tuberculosis, Which comprises 
the vast majority of cases, is characterized clinically by cou^ and 6xpec- 
^toration, loss of weight and strength, hemoptysis, fever, night-sweats, 
B. tuhertMloBiB in the sputum, and certain evidences of pulmonary disease!' 
elicited by physical and x-ray examination of the. chest. Lymphatic in- 
volvement is evidenced by the cervical adenitis of children,, adenitis of 
the bronchial lymph nodes, or adenitis of the mesenteric nodes, in which 
latt^ case, in addition the low-grade fever, emaciation and ^ahemfa, there 
will b^i^ abdoifimal distention and watery diarrhea. I’erHoneal tuberculosis 
is characterised b^ fluid in the peritoneal cavity, often pocketed Off by 
adhesions, csr thb reaction is fibrous with a resultant matting together of the 
intejtiin^s^, areUlso seen in whi^ the patient presiemts for the^ first 
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time with an acute surreal -abdomen. In ordinary pleurisy tuberculosis 
should always be suspected, especially if there is effusion. The cerebro- 
spinal type of the disease generally takes the form of meningitis. Tubercu- 
losis of the kidneys, ureters, bladder or genital organs may sometimes ap- 
pear to be primary, but careful general examination nearly always reveals 
a pulmonary involvement as well. In acute miliary tuberculoi§is there are 
one or more eruptions of large numbers of organisms into the blood stream, 
with a consec^uent establishment of the disease in a fulminating form in 
various parts of the body; the most frequent forms seen are the meningeal, 
typhoid and pulmonary; always the prognosis is extremely bad. 

I have sought here only to indicate the diverse attacks of this insidious 
scourge; to attempt more in a work of this sort is unnecessary and would 
certainly.be presumptuous. It is hoped that the reader will set himself to 
make a de^ study of the many symptomatic manifestations of tubercu- 
l,osis, for without a good working knowledge of this disease no man has a 
right to practice medicine in any of its branches. 

THERAPY 

“When we speak of the treatment of tuberculosis, especially pulmonary 
tuberculosis, we envisage sanatorium regimen, which is the basis of all 
treatoent of the disease;- practically every other form of therapy is being 
applied by its practitioners to patients who are undergoing institutional 
care or some analogous substitute.” Thus Krause in 1926, and I wish the 
reader to understand that in what follows I am always presupposing 
“sanatorium regimen,” whether it be practiced in the home or in the hospital. 
Absolute rest in bed during the febrile periods, perhaps to be carried to the 
point of complete postural rest at times, as advocated by Webb and his 
associates, and to be followed later by carefully graduated exercises; a 
sufficient dietary composed of nutritious and palatable foods ; the treatment 
to be carried out as nearly as possible in the open air; such changes of 
climate and general environment as afford the best opportunity of “building” 
resistance; and skilled medical supervision at all times; these are the im- 
portant factors before which the value of such drup and biologicals as are 
described below pale into insignificance. Heliotherapy, long recognized to 
be valuable in the treatment of nonpulmonar^' types of the disease, now 
peems to be gaining a place for itself in the pulmonary and intestinal types 
as well. However, the indiscriminate ordering of patients to expose them- 
selves to the sunlight, or to the artificially produced ultraviolet rays, is 
certainly to be condemned. Mayer (1932), in his special article under the 
auspices of the A. M. A. Council on Physical Therapy, says that in most 
forms of progressive acute tuberculosis light therapy is not indicated, as 
roentgen therapy is well known not to be; in his experience, intestinal tuber- 
culosis is the exception. In bone and joint tuberculosis, orthopedic treat- 
ment with immobilization and traction is felt to be absolutely essential 
while -light exposure is being employed; Lehman and Bartholomew (1932) 
find heliotherapy for some unexplained reason ineffective in knee joint . 
involvement. Artificial pneumothorax, pneumoperitoneum, the use of 
massive quantities of antiseptic oil in the pleural cavity, thoracoplasty, and 
operations on the phrenic nerve have also an assured place, but it is, of 
course, not in order to describe these methods here; for the interested reader 
the following names have been added to the Bibliography at the end of the 
b^: Davies, 1932 (all procedures) ; Irwin, 1931 (phrenic) ; Trudeau, 1932 
Edwards, 1932 (pneumothorax, phrenic, thoracoplasty); Haight, 
1932. (thMiMsoplasty) ; Dundee, 1932 (pneumothorax) ; Rubin, 1932 (pneu- 
; Matson, 1932 (oil) , Dunham and Asbuiy, 1932 (thmriwifgilaBty} ; 
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Van Alien, 1932 (phrenic) ; Hawes and Stone, 1932 (all procedures) ; Leslie, 
1933 (all procedures); Wiener and Fishberg, 1933 (thoracoplasty). 

I shall describe the use of such remedies as come within the province 
of this book under the heads of specific measures, symptomatic measures 
and prophylactic measures. 

Spedflc Measures. — 1. Tvberaulin. — ^The bright hopes which followed 
Koch^s announcement of this substance as a specific remedy in 1890 were 
soon followed by disappointment so deep that many men today regard 
any and all types of tuberculin as absolutely worthless, a position which 
cannot be so easily defended in view of the fact that careful users of the 
remedy in many lands have shown it to have a definite, if very limited 
place in therapy. It is certainly in no sense a specific remedy, though 
usually listed as such, and the number of cases in which it is indicated is 
certainly very small. Physicians who are not able or willing to make a 
special study of the treatment should never use tuberculin; the requisite 
guided experience cannot be gained from the pages of a text-book. 

2. Dreyer^s Defatted Antigen. — ^This vaccine is prepared by extracting 
tubercle bacilli with hot acetone after preliminary treatment with formalin. 
So far as I am aware the original claims which were made for this substance 
when it was introduced in 1923 have not been substantiated; indeed, the 
investigations of Bronfenbrenner and Straub, Feinblatt and Eggert, and 
Nevin, Bittman and Hazen have shown that it is never effective and may 
even be harmful in the prevention and treatment of tuberculosis in the 
laboratory. I know of no work showing it to be of value in the human. 

3. Sanocrysin. — The use of heavy metals as specifics in the treatment 
of tuberculosis has always met with failure hitherto, nor is it at all certain 
that gold sodium thiosulphate, introduced as sanocrysin by Mpllgaard and 
his associates in Denmark, is to be the exception. The unfortunate news- 
paper exploitation of this remedy when it was first introduced is in no wise 
chargeable to Mpllgaard et al, for that sacrosanct modern monstrosity, the 
“common man,^' must be served, and it were utopian to expect the public 
press to defeat its own ends by serving him intelligently even if it could; 
but I do believe that the following criticism of the work of the Danish 
scientists is legitimate and admissible: 

(a) The original claims which were made for sanocrysin were that it is 
specific for B. tuberculosis; that the severe constitutional reactions which 
follow its use are due to the liberation of toxins from destroyed bacilli ; and 
that these reactions can be combated by the use ot an antiserum made by 
immunizing animals with an antigen of the Dreyer type. I do not think 
that these contentions have been upheld. M0llgaard claims that the drug 
inhibits growth of tubercle bacilli in a concentration of 1 : 100,000, but five 
bovine and three human strains grew in a concentration of 1 : 5000 in the 
hands of Bang, while Sweany and Wasick found that organisms that had 
been exposed to the drug in a concentration of l:-2000 in bouillon cultures 
for three months still produced tuberculosis. And what of the reactions? 
Tuberculosis workers have long been familiar with these reactions which 
follow the use of all gold salts and have set them down to metal poison- 
ing, to which tuberculous individuals seem particularly prone. At least 
the burden of proof that this is not so rests upon M0llgaard, who has him- 
self warned against the use of sanocrysin in any individual previously 
treated with arsphenamine (arsenic). It has been stated, by Elliott, for 
instance, that this reaction is so specific that it may be employed in the 
diagnosis of tuberculosis in doubtful cases, but vrhat is to be done with 
LeBlanc’s series of 25 patients, all of whom experienced the typical reaction, 
though 2 of them at subsequent autopsy were found to have inoperable 
carcinoma without (implicating tuberculosis and 4 of them nontuberculous 
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bronchopneumonia? In the laboratory, McCluskey and EichjBlbergcr found 
the reactions to occur in both normal and tuberculous dogs. Regarding the 
antiserum, I see no reason for believing that M0llgaard has succeeded in the 
production of such a substance by measures not essentially differing from 
those which have always failed in the hands of other investigators. I am 
not unaware that others in addition to M0llgaard — notably Faber, professor 
of medicine at the University of Copenhagen — l^ave reported that this serum 
does specifically counteract the reactions, yet I do not see how we can 
overlook the assertion of Klemperer, who occupies* a position of authority 
in the treatment of tuberculosis in Germany, that the use of the serum 
aggravated the condition of his patients who were suffering from reactions, 
lessen also failed in his series of 20 cases, and Opitz and Kotzulla obtained 
no beneficial effects whatsoever in tuberculous guinea-pigs in whom tuber- 
culin reactions had been induced. 

(6) The preliminary animal experiments of the Danish workers are not 
at all convincing. Discussing this phase of M0llgaard^s work, the Journal 
of the American Medical Association said editorially on February 14, 1925, 
“ . . . tests were made of the effect of sanocrysin and serum in calves injected 
intravenously with bovine tubercle bacilli. Usually the treatment, i. e., the 
intravenous injection of the drug, was begun in two or three weeks after 
the injection of the bacilli, and it was found possible ^to save the life of 
animals affected by even very grave miliary tuberculosis or tuberculous 
pneumonia and to render them in condition of clinical healing^; but it is 
only exceptional results that seem to warrant this statement. It is true 
that there was far less tuberculosis in the treated than in the control ani- 
mals; but the experiments fall into so many small subgroups, each with 
only one control, that doubt inevitably rises as to the true significance of 
the outcome, especially as in some cases the treated animals were killed 
after a time, while in others they died spontaneously. Two apparently 
tuberculous monkeys [the diagnosis was based on a positive tuberculin 
test and the other evidences of their illness were not proved to be the result 
of infection with the tubercle bacillus — H. B.] were ^cured^ by sanocrysin- 
serum treatment, but the sceptical reader will find himself in doubt as to 
the true nature of the clinical condition of these monkeys.” Futhermore, 
M0llgaard^s work has all been with cultures of B. tuberculosis of abnormally 
low virulence. Certainly a culture, from 50 to 60 mg. of which can be in- 
jected intravenously without killing a control animal in two months, cannot 
be called virulent. Bang, on the other hand, when using fresh cultures or 
pus from spontaneous tuberculosis of cattle, has never been able to obtain 
any curative action from sanocrysin. 

Clinical Use . — Practically all of the workers, following the example of 
Permin, have deserted the use of the large doses originally advocated by 
M0llgaard, and are now bending their efforts, it seems, to the prevention of 
reactions — ^thus eliminating the necessity of using the antiserum which in 
the beginning was declared to be of so much importance in the treatment. 
Amberson, McMahon and Pinner (1931), who have reported the most care- 
fully coutrolled and unbiased study to date, used the following dosage: 
Each patient was started with 0.1 Gm. of the drug, dissolved in 2 cc. of 
distilled water and injected intravenously; the drug was increased by 0.1 
Gm. at each injection (four-day intervals) up to 0.3 Gm., then increased 
to 0.5 Gm., the larger doses being dissolved in 5 cc. of water. The 0.5-Gm. 
dose was then repeated until nine to fourteen injections had been given, 
reducing, postponing or omitting an injection when there was a suspicion 
of dangerous reaction. The total amounts per patient varied between 3.1 
and 6.1 Gm. Bothersome, sometimes very serious, toxic effects are of 
frequent occurrence: skin rashes, neuritis, stomatitis and a variety ot gastro- 
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intestinal disturbances, ocular irritation, various evidences of liver and 
kidney damage. 

I shall not make a statistical review of the results of this treatment, in 
the hands of many workers, because they 'do not convince one that the 
drug has any merit not possessed by tuberculin and- obtainable by th«f use 
of tuberculin with far less risk of grave results to the patient ; the especially 
interested reader will find a good working bibliography in the Lancet of 
December 19, 1931. 

4. Calcium . — I know of no reason for the persistent belief of many 
physicians that calcium is of value in the treatment of tuberculosis. Like 
Maver and Wells, my search of the literature has failed to uncover ady 
controlled experiments, whether performed in the clinic or laboratory, which 
offer any warrant for a continuance of this belief. It is true that Wersen 
fed calcium lactate to 20 children with tuberculous peribronchial lymph 
nodes, and believed that they showed ^eater general improvement and 
more fluoroscopical evidence of calcification of the nodes than did 20 un- 
treated controls; but Gordon and Cantarow (1929), using parathyroid 
extract in 60 patients for from one to four months, were unable to confirm 
this finding. The latter workers gave 20 units of the extract every forty- 
eight horns, and 30 grains (2 Gm.) calcium lactate three times daily, to 
14 of the patients for from one to six months; in some instances certain 
relief of signs and symptoms resulted, but constipation frequently became 
troublesome and patients with nonproductive cough were made worse. The 
old belief that the blood calcium of tuberculars is low is now known to have 
been based upon faulty chemistry of the early observers; in the late 
cachexia it is of comse diminished, but so are many other substances at 
that time; however, in early and even moderately advanced cases it is no 
lower than in normal individuals, and since the normal amount of blood 
calcium is just about as much as the blood can carry, no amount of calcium 
lactate feeding can be expected to raise it very much. Even when large 
amounts of calcium chloride are injected intravenously, the blood calcium 
. level is- raised for only a relatively brief time. Nor is it apparent that 
there is an inability upon the part of the tubercular to utilize calcium. 
Certainly he can mobilize the element, for Kahn has stated, and Maver 
and Wells amply proved, that tuberculous tissues are much higher in 
calcium than normal tissues ; also, we know that in cattle tuberculous lesions 
progress despite the fact that they show partial calcification at all stages. 
And if the checking of a tuberculous lesion depends upon the deposition 
therein of calcium, how are we to explain the very considerable existence 
of bone tuberculosis; how would the disease ever get started there? No, I 
hold with Wells, who believes that a human tubercle first becomes a qui- 
escent mass of colloidal organic material before it becomes calcified — and 
therefore calcification is a matter of quite secondary importance since 
arrest of the lesion must first take place. May it not be that the mobiliza- 
tion of calcium which takes place in all tuberculous lesions, whether or not 
there is any deposition of calcium, is merely an evidence that nature is ready 
to. wall off a process which she must first overcome in some other way? In 
the animal laboratory it has been shown that calcium does not influence' the 
course of tuberculosis. 

' It is commonly believed that workers in lime dust are free from pulmo- 
nary tuberculosis, but I do not know of any careful investigations tonding 
to show that ibis tradition is well .founded in fact. ' * 

The use of calcium chloride in the treatment of intestinah tuberculosis is 
another matter: this therapeutic measure is discussed elsewhere (see Pm^S) . 

fi. Cod Liver Oil.-— Despite the fact that cod liver oil has been iised'‘in 
the treatment of tuberculosis for about. one hundred years, our knowledge 
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of its value is still largely based on clinical impressions. Jhe reasons for 
this state of affairs are: (1) that the oil is so objectionable in odor and 
tastey and often so disturbing to the appetite, that not many patients can 
be induced to take it faithfully; (2) that such effects as it may have are 
usually not seen until it has been taken for a period of many months* or 
even years; and (3) the fact that not even its most enthusiastic champions 
would urge its use to the exclusion of the sanatorium regimen, as adopted 
either in or out of a sanatorium. Evaluation under these circumstances is 
very diflScult,'and it is easy to understand how the drug has come to have 
its ardent detractors and equally ardent supporters. The former point to 
the fact that the oil is no longer so much used in sanatoriums as it was 
some years ago, while the latter point to the ^*before-and-after-taking” 
evidence of individual cases. And each side figuratively thumbs its nose 
at the other. Kirschncr has recently set down the factors upon which he 
believes its value rests, as follows: “(a) Its large amount of unsaturated 
fatty acids permits it to be almost entirely absorbed and thus furnishes a 
large amount of fat food, (h) It promotes the absorption of other fats, 
(c) It limits respiratory ventilation, (d) It has a destructive action on 
the tubercle bacillus, (e) It has a large fat-soluble vitamin A content, 
several hundred times that found in butter. (/) It favors the absorption 
and deposit of calcium in the tissues.” The studies of Kramer, Grayzel 
and Shear (1929), and Pattison (1930) show that it is the whole oil and 
not the content of vitamins A and D that is of value in the human; cod 
liver oil concentrates, viosterol, or viosterol-reinforced cod liver oil are there- 
fore not to be used in tuberculosis. Certainly it has been shown by Williams 
and Forsyth that the oil is capable of destroying the acid-fastness of 
tubercle bacilli grown in its presence, while Campbell and Kieffer have 
found (1922) that tubercle bacilli grown on cod liver oil media for six 
weeks are not able to grow when transplanted or to produce tuberculosis; 
cotton seed oil, used for control, has not had this effect upon the bacilli. 
On the other hand, M. I. Smith, in carefully conducted experiments, was 
unable to observe any good resulting from its employment in the treatment 
of induced tuberculosis in guinea-pigs. 

The oil is best given two hours after a meal in a daily dose of 1 to 3 
ounces (32 to 96 cc.). Many individuals who are unable to take the dis- 
tasteful substance in tlie beginning may be trained up to it by starting 
with very small doses. If both the oil and the spoon in which it is taken 
are kept on ice the odor is much lessened. Block has called attention to 
the fact that the eating of a banana immediately after swallowing the oil 
is most effective in overcoming the objectionable taste and odor and in 
preventing loss by vomiting. The following preparations have been found 
acceptable for New and Nonofficial Remedies (1933): Borchert^s: Malt 
Extract With Cod Liver Oil. Maltine Co.: Maltine with Cod Liver Oil, 
Maltine with Cod Liver Oil and Iron Iodide. Squibb: Cod Liver Oil, Mint- 
Flavored Cod Liver Oil; Meads Newfoundland Cod Liver Oil (Flavored 
and Unflavored). Nason's Palatable Cod Liver Oil. Parke, Davis: Cod 
Liver Qil, Malt Extract with Cod Liver Oil, Soluble Gelatine Capsules — 
contents, 10 minims, 20 minims, 2.5 Gm., 5 Gm. Patch's Flavored Cod Liver 
Oil. Scott and Bowne: Norwegian Cod Liver Oil (Flavored and Un- 
flavored), Emulsion of Cod Liver Oil. The U.S.P. emulsion, and the emul- 
sions with malt and egg of the N.F., are potent and satisfactorily flavored; 
the N.F. emulsion with hypophosphites is unnecessary. 

The following prescription is a satisfactory working model for the writing 
of an emulsion, the rules being that there shall be at least one fourth as 
much acacia as oil to be emulsified and that the flavoring syrup shall not 
exceed 10 per cent of the total. 
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Simple syrup might be substituted for syrup of thyme and flavoring accom- 
plished by addition of 0.4 per cent (of the whole) of the oil of peppermint, 
spearmint, lemon, orange or almond. 

The following formula for an aromatic oil is contained in the Pharma- 
ceutical Recipe Book (1929) : 


Gluside 0.5 

Compound spirit of orange 20.0 

Cod liver oil to make 1000 . 0 


6. Iodine , — ^In view of the considerable divergence of opinion in regard to 
the place of iodine in the management of tuberculosis, it is surprising that 
the past few years, which have been rather more than less productive along 
specifle chemotherapeutic lines, have brought us no nearer a resolution 
of this question. It is of course generally recognized that iodine is often 
productive of an increase in the chest signs and in the amount of expectora- 
tion, and that it may cause the appearance of tubercle bacilli in a previously 
negative sputum, but as to the advisability of reserving the drug for use 
only as a diagnostic aid in doubtful cases, or of employing it in larger doses 
for whatever therapeutic virtues it may possess, I know of nothing to write. 
Expressions of opinion, there are many: some to the effect that large doses 
of iodides are of value, perhaps a larger number that just the reverse is 
true. I know of no authoritative clinical studies, with controls, that are 
worth citing. In the treatment of induced tuberculosis in the laboratory 
the drug has not shown itself to be of any value. 

7. Creosote and GuaiacoL — Creosote was first recommended for use in 
tuberculosis in 1830 but did not become popular until the latter part of the 
century, ' Here again we have a drug whose use has persisted though there 
are no controlled clinical studies definitely fixing its value as a specific; 
the animal work, as reviewed by DeWitt, Suyenaga and Wells, also shows it 
to have a very low bactericidal power for the tubercle bacillus both in vivo 
and in vitro. Those who use it feel that it lessens expectoration, cough, 
fever and night-sweats, and improves the appetite, physical signs and 
general condition in early cases. That it definitely checks the associated 
bronchitis in some cases seems to be undoubted ; but unfortunately it often- 
times upsets the digestion, always a serious thing in tuberculosis. The 
following is the type of prescription in which the drug is given: 


I^. Creosote (beech wood) gtts. vi 0.4 

Glycerin 5j. 32.0 

Peppermint water (or plain water), to make Siij 96.0 


Label: Two teaspoonfuls every two to four hours, well diluted. 

This prescription contains a very small amount of the drug, but when 
it is finished the next should contain double this quantity, i. e,, 12 drops. 
The creosote should then gradually be increased to the point of toletance, 
which means that there is some indigestion, the appetite is lost, or perhaps 
some intestinal disturbance may occur. The dose is then reduced to the 
amount that the patient well tolerates, and is then best pven directly after 
meals, three times daily. When the larger doses are being given, the urine 
should be frequently examined for albumin, or for signs of phenol poisoning, 
and if the kidneys are at all disturbed or the urine is abnormal, the creosote 


I>. Cod liver oil 

Aoaoia 

Syrup of thyme 

Water to make 

Label: One or more tea^spoonfuls as directed. 


1 ^- 
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should be at once stopped. Creosote carbonate is sometimes substituted in 
doses twice or thrice the size (Creosotal-Winthrop is an N.N.R. brand but 
the drug is U.S.P.). 

Creosote is also sometimes simply administered by dropping it into a 
half glass of milk or in extemporaneously filled capsules. It is claimed for 
the proprietary remedy, calcreose, that it does not readily produce gastric 
distress, nausea and vomiting. New and Noiiofficial Remedies (1933) has 
this to say: “There is some evidence to indicate that by the use of Cal- 
creose, relatively large quantities of creosote may be administered, but it 
appears probable that such tolerance is due to the slower absorption and 
excretion and therefore decreased efficiency. That the creosote contained in 
Calcreose is liberated in the body is evident from the fact that during its 
elimination by the kidneys it has produced albuminuria and phenol urine.*^ 
The drug is used in the form of 4-grain (0.25 Gm.) tablets every two to 
four hours and built up to tolerance, or solution calcreose, the beginning dose 
of which is 1 drachm (4 cc.), or Compound Syrup of Calcreose, 1 to 2 
drachms (4 to 8 cc.). New and Nonofficial Remedies (1933) also includes 
Proposote (creosote phenylpropionate) capsules, commercially available in 
5- and 10-minim sizes; dosage, up to 10 minims (0.6 cc.), one to three times 
daily. 

In advanced cases it is said tliat the inhalation of creosote will promote 
expectoration, lessen laryngeal dryness, and thus relieve cough. The in- 
halant mixture described under Catarrhal Fever (see p. 30) may well be used. 

Guaiacol itself is very toxic and very objectionable in taste, also its use 
in large doses is said to cause the appearance in the urine of a viscous sub- 
stance thought to be capable of obstructing the uriniferous tubules. The 
ester, guaiacol carbonate, is free from these objections; it has a maximum 
dose of 15 grains (1 Gm.) ; Duotal is an N.N.R. brand. Thiocol-Roche 
(potassium guaiacol sulphonate) shares the advantages of guaiacol car- 
bonate over guaiacol itself, but “the guaiacol is so firmly bound that almost 
none is split off when the salt is administered, and it is questionable whether 
its action is du,c to small quantities of guaiacol set free or to the guaiacol- 
sulphonic group as a whole.” — N.N.R. (1933). This potassium guaiacol- 
sulphonate is very similar to sodium phenolsulphonate, which has been 
omitted from U.S.P. X because of its very slight value. Thiocol-Roche is 
given in a dose of 5 to 20 grains (0.32 to 1.3 Gm.), either in tablets of 5 
grains each or in the form of the syrup which contains 6 grains to the 
drachm. Guaiacol benzoate (Benzosol of N.N.R.) is also claimed to be 
nonirritating; it has a dosage of 3 to 10 grains (0.2 to 0.6 Gm.), in powder, 
capsule or pill, or suspended in liquids or as an emulsion. 

8. Sodium Morrhuate, Spengler Treatment, Spahlinger Treatment . — 
The first two of the three methods listed were scientific and open, though 
unsuccessful and discarded, attempts at specific therapy; the last, that of 
Spahlinger, does not seem to me to be sponsored by a man who is particu- 
larly zealous to share his remedies for the benefit of medicine and mankind. 
Sir Frederick Menzies, health officer of the London County Council, has 
said, “From the information available there is no evidence which would at 
present justify the trial of this vaccine, under the auspices of the Council, 
on human beings.” 

9. The Sauerbruck, Hermannsdorfer, Gerson Diets . — ^These diets have 
been evolved in an effort to change the nature of the soil in which the 
tubercle bacillus grows, and are so complex as to exclude their use from all 
save those institutions in which expert dietary supervision is possible. The 
essentials are the following: (a) Practically complete exclusion of sodium 
chloride and the substitution therefor of a sodium-poor but calcium-rich 
salt compound; (5) a large percentage of uncooked fresh vegetables (ex- 
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tracts by pressing, or salads with added fruit juices similarly prepared) ; 

(c) vegetables cooked (steamed) in their own juices in waterless cookers; 

(d) marked restriction of meats; (e) rich fat and protein but low carbo- 
hydrate, elements; if) restricted water intake but fairly liberal amounts 
of freshly expressed juices of fruits and vegetables; (g) spices for seasoning. 
The differences in the diets are shown in Table 29 (Mayer, 1931). 


Table 29. — Comparison of Suggested Diets for Tuberculous Patients 


Proteins 

80 per cent Animal 
20 per cent Vegetable 

Fats 

Carbohydrates 

Fluids 

Sodium chloride 

Aim 


Hermannsdorfer- 
Gerson diet. Sauerbruch diet. 

About 55 to 67 Gm. daily About 90 to 120 Gm. daily 

Meat 100 Gm. weekly 600 Gm. weekly 

Fish 70 Gm. weekly About the same 

Viscera None Rather freely permitted 

(sweetbreads, etc.) 

Legumes . . None Permitted 

About 170 Gm. daily About 170 Gm. daily 

Cream .... None About 250 cc. 

Eggs Yolks only Whole egg 

. Total — 250 Gm. carbo- 
hydrates given daily 

Sugar 20 Gm. weekly About the same amount 

Honey .... 50 Gm. weekly About the same amount 

1400 cc. vegetable juices; Restricted vegetable and 
fruit juices 600 cc. fruit juices; about 2^4 

pints in form of milk, 
cream, soup, juices, etc. 

Milk 250 cc. About 1000 cc. 

Soup None 

About 1.56 Gm. in food 
About 1.15 Gm. in juices 
About 2.7 Gm. of sodium chloride intake daily 
Ratio of protein to fat to Ratio of protein to fat to 
carbohydrate is about 1 carbohydrate is about 1.5 
to 5.6 to 3.4 to 2.7 to 3.7 

Dehydration of tissues and altering body's mineral metab- 
olism. Rich in fat, vitamins, and minerals (perhaps pro- 
tein). Poor in salt and carbohydrate. Vegetables 
steamed; much raw food given, with cod liver oil with 
phosphorus, and mineral compound (chiefly calcium). 
Calories: 21 to 22 calories per pound of body weight; 
2770 or 3030 if patient weighs 132 pounds (60 Kg.). In 
Hermannsdorfer diet, calories furnished are 15 per cent 
by protein, 53 per cent by fat, and 32 per cent by car- 
bohydrates. 


I think that there is considerable reason to wonder whether the great 
stir that has been made by these diets on the Continent, particularly that of 
Gerson which has been very well publicized, is not really a tempest in a 
teapot. Certainly not even the most enthusiastic supporters of this therapy 
are in agreement as to which particular factor is the important one: we 
hear that such diets acidify, and also that they alkalize; that they desiccate 
the tissues, and also that the tissues undergo hydration. Can one disregard 
the temptation to reject altogether the existence of a scientific basis for 
the employment of the method? So far as I can gain any disinterested 
understanding of the many German reports, a large number of which are 
quite violent in support or denunciation, it seems that in lupus vulgaris, 
and occasionally in bone and joint tuberculosis, the treatment is to some 
extent effective, but that in pulmonary cases its value is by no means 
determined. Hermannsdorfer includes among his successes patients who 
did not respond favorably under one and one-half to two and one-half 
yeurs— what of those other elements in modern treatment, rest and fresh air, 
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which they were also enjoying? Ziegler (1931) asserts mqst emphatically 
that the treatment is being given up in the sanatoriums almost without ex- 
ception, apparently, in some instances at least, because Gerson’s findings 
are more convincing to himself than to others. Certainly it requires active 
imagination to find any very valuable supporting evidences in the three 
American reports: Mayer and Kugelmass, 19^; Mayer, 1931; Banyai, 1931. 

Symptomatic Measures. — 1. Fever and Ni^kt-sweats. — ^Under the sana- 
torium regimen which is being presupposed throughout this entire discussion, 
these two symptoms usually do not persist in aggravated form long enough 
to warrant a resort to drugs in their correction. However, when the former 
is felt to be excessively wasting the patient by its daily high rise it is nearly 
always possible to forestall it by the use of 5 to 10 grains (0.32 to 0.65 Gm.) 
of aspirin or phenacetin, or 6 grains (0.32 Gm.) of pyramidon. The latter 
symptom is more difficult to treat. The sweating can oftentimes be pre- 
vented by the use of atropine sulphate in a dose of 1/200 to 1/100 grain 
'(0.00032 to 0.00065 Gm.), but frequently at the price of an increase in 
cough and restlessness; also agaricin may be used in %-grain (0.032 Gm.) 
doses in pill or capsule, not to exceed three of which should be given in the 
twenty-four hours, but this drug is extremely unreliable in its action. Hare 
wrote enthusiastically of camphoric acid, as follows: 

“In a large number of cases suffering from night-sweats the author has 
found this drug to act very favorably indeed where other remedies failed, 
and he has never seen it produce unfavorable symptoms. 

“It may be given in a dose of from 20 to 30 grains (1.3 to 2 Gm.), taken 
an hour or two before the sweat is expected. In very obstinate cases as 
much as 60 grains (4 Gm.) should be given, but under these circumstances 
it should be used in two separate doses of 30 grains (2 Gm.) each, two hours 
apart, to avoid irritating the stomach. It is best given in capsule or cachet, 
as it is insoluble in water. In other instances camphoric acid may be 
given in the following formula [which is transposed into the English form 
of prescription writing used in this book — ^H. B.] : 

"B- Camphoric acid 3iv 16.0 

Alconol Sij. 60.0 

Mucilage of acacia 5iij 90 0 

Syrup of orange to make 5 vj 180 . 0 

Label: Dessertspoonful (8.0) to a tablespocnful (16.0) one hour before 
sweat is expected.” 

An alcohol rub at bedtime, or a sponge bath with tepid water to which 
has been added 15 grains (1 Gm.) of alum per ounce, is also sometimes 
effective in preventing mild sweats. 

2. Cough, — Here again, as in the case of fever and night-sweats, the 
rest, which is so important a part of the sanatorium regimen, is the most 
valuable remedy of all. Many patients succeed in training themselves to 
control this symptom remarkably well, only permitting themselves to 
indulge in a thorough “cleaning-out” cough in the morning; but when a 
wracking cough is disturbing the rest of the patient both night and day, 
some attempt must be made to check it. The reader is referred to the 
discussion of cough in the article on Catarrhal Fever (see p. 26), and also 
to the use of creosote in tuberculosis Csee p. 242) in this present article. 

3. Hemorrhage. — ^The patient must of course be kept as quiet as possible 
with the head propped in such way that the blood will easily flow out of 
the mouth. It is a time-honored custom to place an ice-bag on the chest 
over the suspected site of the hemorrhage and to restrict the diet to cold 
dishes and drinks. The use of sandbags on the chest and against the side 
is sometimes resorted to in an attempt to accomplish partial immobilization. 
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It is certainly well to prevent straining at stool by giving a cathartic and 
to insure easy passage of the feces on several succeeding days by the use of 
enemas or rectal instillations of oil. The attempt to lower the blood pressure 
by the use of amyl nitrite or nitroglycerin (see p. 662) is occasionally suc- 
cessful, but should be resorted to only if the patient is not in shock. 

For a full discussion of the treatment of gross hemorrhage, see page 425; 
the necessary modifications required here will suggest themselves. In 
patients who have a long period of blood-spitting after the subsidence of 
the acute hemorrhage, Gordon, Roark and Lewis have found it of advantage 
to inject 10 units of parathyroid extract every second day for two or three 
weeks. In similar conditions, Solis-Cohen and Githens recommend hydrastis. 
The dose of hydrastimine hydrochloride, the preferred preparation, is Va 
gram (0.03 Gm.) in pill or capsule three times daily; hypodermically 
% grain in 10 per cent solution. 

In instances of seriously persisting bleeding, a tourniquet may be applied 
on the thigh — ^near the inguinal region and gradually released after thirty to 
sixty minutes; sometimes blood transfusion, artifical pneumothorax, or the 
major surgical procedures must be resorted to. 

4. Care of the Digestion . — ^This is extremely important for the majority 
of sufferers from pulmonary tuberculosis have some form of indigestion; it 
is best accomplished by enjoining slow and thorough mastication and com- 
plete rest both before and after meals. Sodium bicarbonate in a dose of 15 
grains (1 Gm.), or % drachm (2 cc.) of the aromatic spirits of ammonia, 
the former dissolved in warm but not hot water and the latter to be well 
diluted before taking, will usually dispose of postprandial distress; or, if 
these fail, the opposite treatment with dilute hydrochloric acid in a dose of 
15 minims (1 cc.) may be indicated. It is extremely doubtful whether 
pepsin or pancreatin are of any value here. Such simple remedies as the 
drinking of a little hot water before meals or placing an ice-bag on the 
abdomen will often relieve nausea. If there is vomiting and much distress 
during the day an evening lavage of the stomach using preferably the duo- 
denal tube, may give relief for the night. To stimulate a lagging appetite 
any one of the following excellent U.S.P. stomachic mixtures, with a dose 
of one teaspoonful before meals, is of value: Compound Tincure of Carda- 
mom, Compound Tincture of Gentian, Compound Tincture of Cinchona; 
or the Tincture of Nux Vomica in a dose of 15 minims (1 cc.). Also “tonic” 
niixtures should not be overlooked; arsenic is of especial value as an appe- 
tite stimulator. Some such capsule as the following may be used for a short 
time: 


I^. Arsenic trioxide gr. 34 0.03 

Extract of nux vomica ct. v 0.32 

Quinine sulphate 5J^ 2.0 

Make 40 capsules. 


Label: One, later two, capsules three times daily after meals. 

The full tonic dose is contained in two capsules, but the precaution of 
giving only one for the first day will make possible early detection of qui- 
nine idiosyncrasy. 

5. Pleuritic Pain . — ^The pain accompanying pleuritic inflammation is 
oftentimes very severe and greatly retards the patient’s process. A few 
cases will respond favorably to counterirritants : two of the small mustard 
plasters obtainable at drug stores should be used end to end under the arm, 
so that one extends toward the nipple region in front atid-the other over the 
lower part of the scapula behind. In an unfortunately large number of 
cases, however, it is necessary to resort to opiates. Swetlow, in 1926, re- 
ported in detail on 5 cases in which he had succeeded in relieving the pain 
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by the injection of 80 per cent alcohol into the intercostal nerves close to 
where they emerge. 

6. Laryngeal Pain . — ^For the relief of the excruciating pain which often 
accompanies deglutition in tuberculosis of the larynx, cocaine is used in a 
spray of 1 to 4 per cent; this is always to be considered dangerous, however. 
Orthoform, which is an insoluble anesthetic, mr^y be blown into the larynx, 
but Lockard prefers to use it in the form of an emulsion. He gives the 
following formula: 


Orthpform ■ 12 parts 

Menthol 1 part 

Almond oil 30 parts 

Yolk of egg 25 parts 

Water to make 100 parts 


This emulsion is too heavy for use in an atomizer, but it can be self- 
administered by the patient using a Yankaiier laryngeal medicator. Iodo- 
form is also frequently used by insufflation, but a small amount of talcum 
must be added to give weight to the otherwise too light powder. The drug 
seems to be antiseptic in its own peculiar way and somewhat anesthetic, 
though it is wise to precede the insufflation with a spray of cocaine to pre- 
vent coughing. A number of writers advise the addition of morphine to the 
powder mixture; Hare used grain (0.004 Gm.) to each drachm of iodo- 
form. Another mixture sometimes successfully used is known as Lake’s 
pigment, the formula of which is: 

Lactio acid 50,0 

Solution of formaldehyde . 7.0 

Phenol 10.0 

Water to make ... .... 100.0 

The phenol in this preparation acts as an anodyne but it is usually neces- 
sary to precede the first few applications with cocaine. Ulcers and granula- 
tions may also be touched with 5 to 10 per cent formalin in glycerin, pre- 
ceded with a cocaine spray. 

Lukens (1922) has stated that the local application of chaulmoogra oil, 
without preliminary cocainization, exerts an analgesic action on the larynx 
which becomes more complete after repeated treatments. His report was 
based on the study of 60 cases over a period of eight months; the final 
method is here quoted: 

'^Chaulmoogra oil works best by intratracheal and intralaryngeal injec- 
tion. One cubic centimeter of the oil, of the strength desired, usually 10 
or 20 per cent in liquid petrolatum or olive oil, is drawn up in a Luer syringe 
armed with a metal eustachian catheter. While the patient holds the tip 
of the tongue, wrapped in a paper napkin, between the index finger and 
the thumb of the right hand, the syringe tip is introduced, guided by the 
throat mirror, into the pharynx (not the larynx) above and behind the 
epiglottis, care being taken not to touch any portion of the mouth or throat. 
Two thirds of the contents of the syringe is discharged, drop by drop, into 
the trachea while the patient breathes quietly. The remainder is then 
dropped on the cords while the patient phonates. In this way, cough fol- 
lowing injection is very slight and often absent. When present, it occurs 
within five minutes after the injection and lasts for a minute or two.” 

Alloway and Lebensohn have in some measure confirmed Lukens in their 
series of 40 cases, and Van Poole had excellent results in 21 of 28 cases, 
but Peers and Shipman warn that the general condition of a febrile patient 
may possibly be made worse by these treatments. In experunental-tubercu- 
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losis in animals, Voegtiin, Smith and Johnson found chaulmoogra oil to have 
no value, as did also Kolmer, Davis and Jager. 

Oalvanocautery and various surgical measures sometimes give gratify- 
ing resulte in the hands of qualified experts. 

Here is a taremendously practical point which Dundas-Grant (1932) has 
called to the attention of the profession: “I wish, however, to indicate a 
cause of what patients call ‘pain,’ the relief from which is anxiously de- 
sired. In reality it is a painful ‘burning’ stiffness of the pharynx caused 
by the drying and inspissation of mucus on the back wall, and is experi- 
enced chiefly on waking. Patients have frequently described the discom- 
fort as severe pain and have been delighted to have it removed by gargling 
with a little bicarbonate of soda in water, warm if possible, otherwise cold. 
Such a solution can be put into a thermos-flask at night so as to be ready 
for use when the patient wakes up. I am sure that this condition is over- 
looked while deeper-lying sources of pain are being sought for. It seems a 
trifling method of treatment, but it gives gi’eat relief and is, of course, avail- 
able to any practitioner if he only keeps the condition in mind aiid looks 
for it.” 

7. Intestinal Symptoms . — Until the appearance of Saxtorph’s report, in 
1918, on the use of calcium chloride as a palliative agent in the treatment 
of intestinal tuberculosis, we were practically helpless in the presence of 
the severe abdominal pain, exhausting diarrhea and tenesmus suffered by 
patients who are the victims of this type of the disease — ^whose number, 
by the way, would seem to be between 30 and 50 per cent of all those having 
advanced active tuberculosis. The value of light therapy, more recently 
recognized, has been pointed out on page 237. The various astringents are 
of little or no value, and dietetic treatment, even when faithfully persisted 
in, succeeds only exceptionally — unless the excellent results reported by 
McConkey, 1929, are to be confirmed: % ounce (15 cc.) of cod liver oil 
is floated on 3 ounces (90 cc.) tomato juice in a small glass, the dose taken 
ice cold immediately after each of the regular full hospital meals. The 
opiates ai^e, of course, somewhat effective, but they must be used in very 
large doses and when they are intermitted the symptoms are oftentimes 
much aggravated. In calcium chloride, however, we have a really valuable 
addition to our armamentarium. It is usually given intravenously in a 
dose of 5 cc. of a 5 per cent solution (sterilized in the autoclave) at inter- 
vals of three to seven days; this dose may be repeated as long as necessary, 
it would seem. In Robert’s series of 70 cases, published in the United Slates 
in 1924, there was relief of symptoms in 80 per cent; not complete relief, 
but “sufficient to make life much more bearable and cheerful for these men.” 
Fish berg has this to say of the treatment: 

“When the diarrhea in a tuberculous patient is due to dietetic indiscre- 
tions, to the catarrhal condition of the intestinal mucous membrane, or to 
slight intestinal ulceration, an intravenous injection of 5 cc. of a 5 per cent 
solution of calcium chloride vrill give prompt relief. When, however, the 
intestinal symptoms are due to extensive ulcerations — especially to amyloid 
infiltration of the intestine — ^the chances of attaining relief of the pain and 
annoying diarrhea are remote. Similarly, when the abdominal pains are 
due to irritation of the intestinal mucous membrane by the contents of the 
intestine, relief may be attained by intravenous injection of calcium chloride. 
When, however, the pains are due to localized peritonitis over deep intes- 
tinal ulcerp, or to peritoneal adhesions, which are not uncoipmon in tuber- 
dUlous subjects, calcium chloride is impotent to give relief.” 

Cantarow says that good results may be obtained in less urgent cases 
by giving calcium by the mouth, avoiding the irritating chloride: calcium 
gluqonate, 80 grains (4 Gra.) , calcium lactate, 80 grains (2 Gm.) , or aro- 
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matic chalk powder, 30 to 60 grains (2 to 4 Gra.), three or four times 
daily. 

8. Terminal Opiates . — In the terminal stages of many cases the suffering 
is very severe. Here the opiates in full doses are oftentimes truly a god- 
send for they enable us to make the last days of these poor unfortunates 
much less terrible than they would otherwise be. However, the question of 
expediency often arises, for opium many times prolongs life in such patients. 

Psychotherapy . — ^There is so much talk nowadays of the great value 
of this method — as though it were new, indeed! — that I fear some of us are 
beginning. to believe all of it. For my own part, I know not a few persons 
who revolt temperamentally against the sort of planned cheerfulness that 
is cimrent. Perhaps the reader may feel that they arc then almost certain 
to die if they come down with tuberculosis — and it may be that they arcl 

PROPHYLAXIS 

Calmette’s BCO. — During the past few years the medical world has been 
much interested in the attempt of Calmette and his associates at the Pasteur 
Institute of Paris to prevent the development of tuberculosis in the newborn 
by inoculating them by the mouth with cultures of living bovine bacilli 
that have been attenuated by growing them for years on bile potato media, 
it being claimed that these organisms are still capable of stimulating anti- 
body production though they have lost their power to produce the disease 
either in a general or local form. The aim is not to produce permanent 
immunity but only to support the child’s reactions during the period when 
natural immunization is taking place, ('almette says that in France the 
tuberculosis mortality between one month and the end of the fourth year 
is 15.9 per cent in unvaccinated children born to tuberculous mothers or raised 
in tuberculous environment, while it is only 3.4 per cent among a similar 
group vaccinated with BCG. There have now been about 400,000 infants 
vaccinated in France and over a million in the entire world. However, 
even such an array of figures is not entirely satisfactory, for the difficulty 
of obtaining absolutely satisfactory control conditions is very great. Ber- 
nard; Biraud; Blanc; Keller; Malvoz and Van Benedcn; Moine; Ott; 
Rougebief; and Weill-Halle and Turpin have supported Calmette’s posi- 
tion, but such competent statisticians as Greenwood; Rosenfeld; Baron; 
Gotzl; von Berghaus; and Bliimel have sharply attacked it not only upon 
technical statistical grounds but also by pointing out the inherent dangers 
of fallacy lying in the fact that infants receiving any special prophylactic 
treatment are likely, even though unwittingly, to be given better care than 
they would otherwise have received. Calmette admits that his organism 
is capable of producing lesions in the animal body and that it can be recov- 
ered from these lesions, but denies that it can develop into active centers 
of tuberculosis or that it is capable of setting up progressive tuberculosis 
on reinoculation into fresh animals. The chief supporters here are Lange 
and Clauberg; Kiihn; Okell arid Parish; Jensen, Morch and Orskov; Rem- 
linger and Bailly; King and Park; Wilbert; Gerlach and Kraus; and Grif- 
fith: The chief opponent, and a most able one, has been Petroff of the 
Trudeau Sanatorium, whose results have been checked by Park. He has 
differentiated “rough” (avirulent) and “smooth” (virulent) colonies in cul- 
tures, which strongly indicates that a return to virulence on the part of the 
BCG strain is not impossible; Watson; Nohlen; Schlossmann; Armengol; 
Chiari, Nobel and Sole; Galli-Valeria; Hutyra; Moti Malkini; Petroff, 
Branch and Steenken; Lignieres; Lowenstein; Dreyer and Vollum; Begbie; 
and Much have in the main supported these findings. Wallgren observes 
that the amount of BCG absorbed by the oral route is uncertain, and that 
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a tuberculin reaction is the only evidence that vaccination has taken place. 
Disregarding the Liibeck disaster^ fatalities among BCG-vaccinated chil- 
dren have been reported by Baigue; Chennard and Ferrier; Girod and De- 
barge; Heynsius van den Bergh; Munoverro; Nobecourt; Pirquet; Saye, 
Domingo and Miralbell; Taillens; Weill-Halle and Turpin; and Jaso. It 
now seems to be established that the culture sent from Paris to Lubeck, 
where during three months in 1930-^1 there were 68 fatalities in vaccinated 
infants, was not virulent; however, something happened to the culture in 
Liibeck, and whether or not that something was that it was merely sub- 
jected to careless handling in the laboratory, is not yet definitely deter- 
mined, and probably never will be. 

In France, and in portions of some of the other Continental countries, 
the vaccination continues to be performed upon a large scale, but in England 
and America we shall probably persist in an attitude of reticence in the 
matter until we can somehow assure ourselves (a) that there are no risks 
in this method which cannot be guarded against by such precautions as are 
possible under the conditions of preparation and administration of the vac- 
cine; (b) that the danger of tuberculous infection in infants is great enough 
to justify the taking of certain risks in attempting to combat it; and (c) 
that the BCG vaccine, under proper safeguards (whatever they may finally 
prove to be) , does actually accomplish what is claimed for it by Calmette. 
The especially interested physician should read the late Prof. Calmette’s re- 
ply to Sir George Buchanan, in the Lancet of March 25, 1933, in which both 
sides of the question arc aired. 


TULAREMIA 
(Rabbit Fever) 

Tularemia is an infectious disease of wild rabbits, squirrels, mice, rats, 
muskrats, woodchucks, opossums, game birds and doubtless many other 
animals; cats, coyotes, cattle and sheep are already partially convicted. 
Originally considered to be confined to the United States, it is now recog- 
nized that tularemia is probably world-wide in its distribution. Human 
beings sometimes contract this malady while dressing the carcass of in- 
fected animals, or through the bite of one of the several flies, ticks and 
mites which act as vectors, and perhaps also through ingestion of the in- 
sufficiently cooked flesh of infected animals. The causative organism. 
Bacillus tularense, was discovered by McCoy and Chapin in 1912, but the 
disease in man has been definitely known to be caused by the same organ- 
ism only since the work of Francis in 1919. The onset is sudden, with 
chills and fever, pains all over the body, vomiting and prostration. The 
fever lasts for two or three weeks and is usually of the septic type, with 
marked daily remissions. In addition, there is pustulation and finally 
ulceration at the site of infection, and the glands draining the area become 
swollen and painful; sometimes they too break down. During the second 
week the serum agglutinates B. tularense, but Foshay (1932) has pointed 
out that the intradermal test may be positive a week earlier. Death is 
rare but convalescence is usually a matter of months. Jn laboratory-con- 
tracted cases the local and glandular symptoms are absent, probably be- 
cause the organism is ingested in these instances ; a pulmonary type of the 
disease, without the other typical signs, is also beginning to be recognized. 



TYPHOID AND PARATYPHOID FEVERS 


251 


THERAPY 

There is really nothing to describe as no satisfactory treatment has been 
evolved as yet, though Foshay’s (1932) antiserum, prepared from inoculated 
goats, is of good promise. His preliminary report described the intravenous 
injection of 10 cc. on the first and second days ; in 9 of the 10 cases, abrupt 
subsidence of symptoms followed the second injection. Reports of success- 
ful treatment with quinine, the intravenously injected dyes, etc., are still 
very scattered. Convalescent serum has not been of value. The iisual 
palliative measures are of course indicated. 


TYPHOID AND PARATYPHOID FEVERS 
(Enteric Fever) 

Typhoid and paratyphoid fevers are acute infectious diseases caused by 
Bacillus typhosus and B. paratyphosus A and B. They are uncjnestionably 
separate diseases since an attack of any one of the three does not confer 
immunity against the other two, a fact which is also true in regard to arti- 
ficial immunization; nevertheless, they will not be considered as separate 
clinical entities in this book for the reason that in their symptomatology 
(save for the relative mildness of the paratyphoids) and their therapeutics 
they are one and the same. Serologically and bacteriologically they can 
be distinguished the one from the other; at the bedside this differentiation 
can never be made with certainty. I shall discuss the three under the 
single designation “typhoid fever.” 

In typhoid fever the attack is essentially upon the lymphoid tissues of 
the body, being especially marked by enlargement of the spleen and hyper- 
plasia and ulceration of the Peyer’s patches in the intestine. The majority 
of those who fall ill of this disease are between the ages of fifteen and thirty. 
There is usually a prodromal period of about a week, during which there is 
malaise, headache, loss of appetite, and pains all over the body; then the 
patient goes to bed and the attack is looked upon as definitely established. 
The fever is considered to be typical in that it rises to its peak — ^which may 
be as high as 105 or 106 F. — by the end of the first week, remains at this 
level for a variable period but usually one to two weeks, and then falls 
gradually during a length of time which is usually twice as great as that 
required for it to rise; throughout the entire course of the fever there are 
daily morning remissions of one or more de^ees. It should be remarked 
that there are many variations from this typical fever picture. The pulse, 
too, is characteristic in that it is much slower than one would be led to 
expect by the height of the temperature and nearly always contains at some 
time a dicrotic wave. At about the end of the first week the so-called “rose 
spots” appear, usually only on the abdomen, in crops of ten or twelve. 
Though, present at some time during the course of perhaps 95 per cent of 
cases it is nevertheless certain that true typhoid does occur without the ap- 
pearance of these spots; I shall never forget a young practitioner who dra- 
matically renounced a medical career because in one of his early cases a 
consultant overbore him by diagnosing typhoid fever vdthout rose spots. 
The blood pressure is low throughout the attack. The tongue is clean and 
red around the border, including the tip, and heavily furred in the center. 
Nosebleed and bronchitis are frequent early symptoms. Distention of the 
abdomen practically from the beginning is regarded as very characteristic 
of typhoid, but with the more ample diet now in vogue this symptom is 
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not so regularly seen. Constipation is the rule; when diarrhea occurs it is 
usually of the ‘^pea-soup” variety. Delirium, usually of a canny rather 
than a violent type, is frequent. Prostration is always great, and in severe 
cases progresses to the state of stupor known as the “typhoid state,'' dur- 
ing which the patient lies in a low muttering delirium, eyes open and staring, 
and hands ceaselessly pulling at the bedclothes. The progressive secondary 
anemia, so common in typhoid, is not so severe nowadays as it was during 
the era pf starvation treatment. At the height of the disease there is nearly 
always a leukopenia. The specific agglutination of the organisms by the 
patient's serum is of diagnostic importance, but the worth of this Widal 
reaction is considerably lessened by the frequency with which it is negative 
until as late as the third week. The bacilli are themselves present in the 
blood during the first week; after that they appear in the stools and often 
in the urine as well. 

The principal complications of typhoid fever are intestinal hemorrhage 
and perforation, pneumonia, venous thrombosis, and ulcerative laryngitis. 
Relapses, in which all the symptoms reappear after a brief asyniptomatic 
period, are frequent; they are usually less severe and of shorter duration 
than the initial attack. The mortality from typhoid is now about 10 per 
cent under the best conditions. Perhaps 50 per cent of the fatalities are 
due to toxemia, 15 per cent to perforation and subsequent peritonitis, 10 per 
cent to hemorrhage, and 10 per cent to pneumonia. 

Although typhoid fever is undoubtedly a very old disease, it was not 
definitely differentiated from typhus until the early part of the nineteenth 
century. The belief was formerly held that certain parts of the tropical 
portions of the globe were free from the disease, but more careful studies 
of the fevers prevailing in these regions have shown them to be the same 
typhoid which ravages the rest of the world. The human body is the only 
natural habitat of the causative organisms and all cases are caused by 
contact with the feces or urine of an infected individual, whether he be 
actively infected or a “carrier." This contact may be direct or indirect: 
through a contaminated water or milk or ice-cream supply, by the ingestion 
of food over which flies have dragged their infected filth, or the eating of 
oysters which have been infected in their feeding or fattening beds, or even 
through the medium of ingested dust — this latter method of infection was 
held responsible for many of the cases in the British army during the Boer 
War. Being a filth-borne disease it is to be expected that modern sanitation 
would have greatly lessened its incidence, and so it has; indeed, the decrease 
in typhoid in this present century is one of the things of which medical 
sanitary science has most reason to be proud. But we have still far to go, 
especially here in North America. Data are available for seventy-eight 
large cities in the United States, which in 1910 had a population of 22,- 
573,435 and in 1932 an estimated population of 35,691,815. Despite this 
population increase of over twelve million, the actual number of typhoid 
deaths fell from 4637 in 1910 to 442 in 1932, and the rates per hundred 
thousand of population from 20.54 to 1.24. Many major cities now have 
rates below 1, but the average for the whole United States is still somewhat 
below that of England for the reason that typhoid is still a major problem 
in the South. Some of our most able public health officials are laboring 
in that section, yet such cities as New Orleans, Atlanta and Memphis bad 
the shockingly high rates of 8.6, 8.8 and. 11.4, respectively, in 1932; this, 
however, marked a considerable improvement over the rates of 35.6, 58.4 
and 35.3, respectively, in 1910. 

There sem to be certain years in which the disease is more generally 
prevalent than in o^er years. In the United States, 1913, 1921, and 1925 
w^e such “typhoid years." The incidence of the disease increases after 
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June to a peak in late fall and early winter. Typhoid fever is by no means 
the “thing of the past” that it is unfortunately represented to be in some 
quarters. How this pestilence is lurking about all great cities, ready to 
swoop down upon the inhabitants when the guard is the least bit. relaxed, 
was amply shown in the Montreal epidemic of the spring and summer of 
1927. In a certain portion of this city of approximately a million inhabi- 
tants, during a considerable period of time, and for reasons which need not 
concern us here, the raw milk from a district outside the city in which sani- 
tary conditions were unsatisfactory was allowed to be distributed without 
being adequately pasteurized. The result was that there developed in the 
city, between the approximate dates of March 1st and September 1st, a 
total of 5014 cases of typhoid, 500 of which terminated in death. 

THERAPY 

, Typhoid fever has greatly changed in my time — ^which is an astonishing 
thing since no specific remedy has been added to the typhoid armamenta- 
rium. But changed it has, for I well remember that during my childhood, 
which was spent in a large city in Kentucky, it was quite as usual for a 
number of relatives and acquaintances to be hovering about the edge of 
one^s consciousness as gaunt and tottering specters who were “recovering” 
from typhoid, as it was for all of us to be dosed with quinine during a part 
of each year. I was twice attacked by the disease (typhoid or paratyphoid? 
Widals were only beginning to be done then) in my youth, and twice, though 
neither attack was very severe, I had to “learn all over” to walk again. 
Where are the convalescent ataxies of yesteryear? And why are we so 
seldom able to show to our students of today the wasted individual with 
grotesquely protuberant abdomen, exhausting himself in hallucinatory 
delirium, or worse still, lying in the low distressing “typhoid state”? Per- 
haps the organism is becoming less virulent or mass immunity is being 
built up, but I believe that the true answer lies in the changed attitude 
toward diet in the treatment of this dread disease. All of which is but 
a verbose preamble to the following statement: the introduction of the full 
diet in the therapeutics of typhoid fever is the greatest contribution of all 
time toward the control of the malady. The mind at once leaps to the ques- 
tion, how has it affected mortality? This is of course very difficult to answer 
statistically, though the studies of Warren Coleman and others seem quite 
convincing, but it is the almost unanimous clinical impression that full feed- 
ing has had much to do with the reduction in the death rate which has oc- 
curred in the last few years. Certainly the severity of the symptoms is 
greatly lessened: extreme tympanites is unusual, and when it occurs can 
often be overcome by a proper adjustment of tlie diet; diarrhea often yields 
in the same way and constipation, on the other hand, is less stubborn be- 
cause there is actually considerable food residue present to be propelled 
through the bowel; both delirium and stupor are modified; bed sores are 
practically a thing of the past; anemia is scarcely ever so profound as on the 
starvation diet; and what is best of all, the patient leaves the bed very 
little more wasted than he entered it, thus tremendously reducing the period 
of convalescence. And if it cannot be proved that the high calorie diet has 
reduced the incidence of hemorrhage and perforation, it certainly cannot be 
proved that it has increased it either. Relapses seem to be more frequent, 
however, under the new treatment. 

Proper feeding, then, is the most important element in the treatment of 
typhoid fever. Indeed, the old difficulty of devising means of reconciling 
the patient to the exclusive milk diet which was imposed under the old 
regime has given way to a diametrically opposed problem, namely, that 
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of getting as much food into him as it is now considered desirable for him to 
take. Four thousand calories per day is perhaps the optimum amount 
if we are entirely to prevent loss of protein from the tissues, but it is almost 
impossible for any but convalescent patients to accomplish the daily con- 
sumption of this much food; 3000 calories, however, should be possible 
with skilful nursing. While it is certainly not within the province of this 
book to discuss dietetics in any great detail, I cannot refrain from appending 
here one of Coleman^s diet lists which will furnish this amount of calories 
in a day (Table 30) : 

Table 30. — Typhoid Diet Which Will Furnish 3000 Calories 


Breakfast. Calories 

Farina (4 tablespoonfuls, cooked) .... 100 
Toast (1 slice, 30 Gm. before toasting) 80 
Cream, 100 cc. ounces) 20 per cent 
which is approximately the same as 
the top 4 inches from a quart bottle 
of milk that has stood at least six 


hours 200 

Butter, 8 Gm 00 

Lactose, 40 Gm. (114 ounces) To 
add lactose to milk, boil 15 Gm. in 30 
cc. of water: cool and add to milk. . 160 

Suw, 20 Gm 80 

Conee, 1 large cup 00 


10 to 10.30 A. M. 

Milk, 200 cc. (63^ ounces) 140 

Cream, 50 cc. (1% ounces) 100 


Dinner. 

Eggs, 2 150 

Potato, 1 medium, about 100 

Bread, 1 slice, or roll, 1 80 

Butter, 30 Gm. (1 ounce) 234 

Apple, 1 medium sized (pared and 

cored) 75 

Suw, 16 Gm. (}4 ounce) 60 

(Potato baked, served with butter. 
Apple baked with 15 Gm. sugar and 
about 8 Gm. butter. Some patients 
will eat more butter if the unsaltcd is 
used.) 


3 to 4 p. M. Calories. 

Tea, 150-200 co 00 

Lactose, 50 Gm. (1% ounces) 200 

Sugar, 5 Gm 20 

Cream, 50 cc. (1% ounces) 100 

Crackers, 3 Uneeda or 2 soda, toasted 75 
Butter, 8 Gm 62 


Supper. 

Rice, 25 Gm. (1 ounce), boiled 100 

Mdk, 100 cc. (3H ounces) 70 

Toast, 30 Gm. (1 slice) 80 

Butter, 8 Gm 62 

Sugar, 5 Gm. (for cereal) 20 

Cream, 60 cc. (2 ounces) 120 

Orange, 1 sliced 100 

Sugar, 5 Gm. (with orange) 20 


8 to 9 p. M. 

Cocoa, 5 Gm 25 

Sugar, 10 Gm 40 

Muk, 150 cc. (5 ounces) 105 

Cream, 30 cc. (1 ounce) 60 

Lactose, 25 Gm 1(X) 


Of course it is not necessary to accurately determine the quantity of 
calories; the idea is to get as many into the patient as possible. Simple 
diarrheas will usually respond to an adjustment of the amount of cream 
(fat) allowed; sometimes the lactose has also to be reduced. It is well to 
bear in mind that if a patient has aversion for particular foods when well 
he will continue to dislike them when ill. Some patients cannot tolerate 
' milk in any form or amount. For such, Garton has devised a diet which, 
according to Wisart, Johantgen and Clarke, is used in the University of 
Michigan Hospital in the form given in Table 31. 

Core of Ubnth and Skin. — ^The tongue and mouth tend to become very 
foul, and the lips cracked and sore, in typhoid fever. The teeth should be 
kept well brushed and the mouth washed at sufficient intervals with the 
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Table 31. — ^Typhoid Diet without Milk 

6.30 A. M. Cup of hot coffee, sugar, 2 drachms (8 Gm.) , 2 slices of zwieback or toast, 

butter. 

8.30 A. M. One portion of oatmeal or Robinson’s prepared barley, with six buttered 

crackers, saltines. 

10.30 A. M. 6 ounces of soup, various kinds (180 oc.). 

12.30 p. M. 1 medium baked potato, mashed and prepared with butter and salt; two 

thin slices of buttered toast, hot, and 1 cup of hot weak tea with 2 drachms 
(8 Gm.) of sugar. 

2.30 p. M. 2 teaspooniuls of pudding, bread or tapioca; sij^ saltines. 

4.30 p. M. 2 ounces (60 Gm.) of rice, farina or cream of wheat mixed with 1 ounce 

(30 Gm.) of butter and 4 drachms (16 Gm.) of sugar. 

6.30 p. Ml 3 slices buttered toast. 

8.30 p. M. 6 ounces (180 cc.) of soup. 

N.F. alkaline aromatic solution; it is well to anoint the lips with glycerin 
and water. A daily cleansing bath with soap and water should be given, 
^to be followed by an alcohol rub; areas especially liable to the development 
of bed sores should have alcohol applied to them several times daily and be 
kept well powdered in the interim. These things have a double purpose, 
first, they make for the greater comfort of the patient and serve the ends of 
ordinary cleanliness, and second, they serve to keep up the morale of the 
patient; to this latter end he should be encouraged to actively participate 
in the daily routine procedures as much as is possible consistently with the 
avoidance of fatigue. 

Control of Temperature. — ^The new tendency in the therapy of all acute 
fevers is to look upon the rise in temperature as a physiologic process and 
to direct no drug treatment toward its reduction, and undoubtedly many 
lives have been thus saved; but I cannot hold with the extremists who would 
totally disregard all antipyretic measures. External hydrotherapy seems 
to me a wholly rational and nondangerous measure; not the Brand bath, 
nor perhaps even any of its modifications, but tepid sponge baths when the 
temperature reaches 102.5 to 103 F., and a carefully applied cold pack 
(the patient to be placed on two blankets which are doubled lengthwise of 
the bed under his body, then quickly enveloped to include the arms in a 
sheet which has been wrung out of cold water, and thoroughly wrapped 
round with the blankets which are brought up from each side and over- 
lapped) when the temperature becomes excessively high. We were formerly 
allowed to believe that this shock, with the warm glow which subsequently 
spreads over the body, acts as a tonic to the circulatory apparatus; now 
there are those who cavil even at this, but for my own part I still believe 
that these packs are “stimulant.” 

Fluids. — ^As in all acute infectious diseases, fluids should be pushed. 
Most patients will take lemon- or orangeade when they rebel at plain 
water. When the patient^s interest cannot be sufficiently aroused to ensure 
the taking of sufficient fluids by mouth resort should be had to hypodermo- 
clysis or protoclysis with physiologic saline solution. 

Care of the Bowels. — If the patient is seen early, i. e., before there is any 
likelihood of intestinal ulceration having already occurred, there is.no 
reason why a dose of 2 or 3 grains (0.13 or 0.195 Gm.) of calomel should not 
be given, followed in a few hours by one of the milder salines, such as a 
Seidlitz powder, but I believe that most students of the disease are nowadays 
opposed to all dosing with cathartics after this time. Typhoid fever most 
certainly cannot be “flushed out of the system,” and it would therefore 
seem, with the ever-present danger of perforation, that we are well advised 
to leave the peristalsis stimulators out of the picture. the full diet 
treatment, a small soapsuds, or better still physiologic saline, enema at a 
regular time each morning accomplishes the daily evacuation of the rectum. 
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and what more is needed? Many men have relinquished the old favorite, 
castor oil, but use instead cascara sagrada frequently throughout the course 
of the disease; however, even this mild empdin cathartic may at times 
violently stimulate peristalsis. Liquid petrolatum has enjoyed some vogue 
of late, but I believe it will soon be recognized that whatever good may 
accrue from the employment of this intestinal lubricant is more than coun- 
terbalanced by the increased dissemination of the bacilli incident upon the 
constant leakage of the oil from the rectum. 

Diarrhea.— ^n the full feeding regimen diarrhea is seldom a prominent 
symptom and when it does occur usually yields to a careful readjustment 
in the cream and lactose portions of the diet; when it persists, resort is 
usually had to the tannins or to bismuth. Acctyltannic acid (tannigen) 
may he given in a dose of 3 to 10 grains (0.2 to 0.6 Gm.), fom: times per 
day, taken dry on the tongue followed by a swallow of water, or mixed 
with food, avoiding warm or alkaline liquids. Protan is given in 5-grain 
(0.3 Gm.) tablets, from two to six of which may be given at intervals 
of two hours or more. Albumin tannatc (albutannin or tannalbin) must 
be given in doses of 30 grains (2 Gm.) or more, in capsules or as a powder. 
For the employment of bismuth the following is a satisfactory prescription: 


Q. Bismuth Bubcarbonate 5j 30.0 

Glycerin 3ss 15.0 

Syrup of ginger to make 5iv 120 .0 


lAbel: 1 teaspoonful every two hours for ten doses. 

“Shake.” 

It is well to avoid the use of opiates in typhoid if possible for the reason 
that meteorism is likely to follow their withdrawal. 

Tympanites. — ^When this symptom does not yield to dietary adjustment 
it should be treated as described in the discussion of Pneumonia (see p. 131) , 
though of course resort must never be had to pituitrin as there mentioned. 

Delirium. — ^Dissuasion is the best sedative in the treatment of typhoid 
delirium, but it must be painstakingly and tirelessly employed. When 
resort to drugs becomes necessary the soluble form of diethylbarbituric 
acid, soluble barbital (veronal sodium) should be used in aqueous solution 
in a dose of 5 to 10 grains (0.3 to 0.6 Gm.) . The following is also a useful 
sedative prescription, which is not to be used carelessly, however: 


I), riodium bromide 5vij 28.0 

Chloral hydrate Bvij 28.0 

Peppermint water to make Siv 120.0 


Label: 1 teaspoonful in water every three or four hours. 

In rare cases nowadays is it necessary to apply a restraining sheet, 
though its more frequent use in the muttering, restless, but not actively 
delirious, state of severe cases would doubtless save much of the patient’s 
strength. How many of our doctors know how to effectively restrain a 
patient’s movements in the bed? 

Circulation. — There is a firmly entrenched clinical impression (and 
doubtless a correct one) that there is a certain amount of myocardial de- 
generation during the height of the attack in a rather large number of 
cases. When there is an apparent loss of strength in both the pulse wave 
at the wrist and the first sound of the heart, resort to stimulants would 
seem to be indicated even though pulse rate and blood pressure changes 
have not appeared. Digitalis is of little use here and camphor is of yery 
doubtful efficacy; strychnine, in a dose of %o to (0.003 to 0.006 

Gm.) of tiie sulphate in a tablet every three hours, may have some abiUty 
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to increase the vascular tonus though it does not raise the blood pressure (see 
p. 135) . Caffeine definitely improves the tone of the heart and increases tlie 
pulse rate, But the improvement in the circulation, though undeniable, is un- 
fortunately not constant. Caffeine citrate may be used in a dose of 5 grains 
(0.32 Gm.) in a large amount of water, or caffeine sodium benzoate in a like 
dose; this latter salt is suitable for hypodermic use. The drug may be 
repeated several times during the day but tiie doubtful possibility of a 
slight irritation of the kidney should be borne in mind. Alcohol has long 
been felt to "be the drug par excellence to bolster up the circulation in 
typhoid fever. There are some dissentient voices but I believe most stu- 
dents of the disease favor its use. Coleman writes as follows: 

“The widespread denunciation of the use of alcohol as a circulatory 
stimulant makes it necessary for the writer to state briefly the reasons for 
his continued faith in it. The case against alcohol is based mainly, if not 
entirely, on the fact that it does not raise arterial blood pressure. Therefore, 
It is concluded, alcohol cannot be a ^cardiac’ stimulant. In the writer’s 
opinion such a conclusion is not warranted by the facts. Measurements 
of the arterial blood pressure effects of a remedy are not a complete test 
of its action upon the circulation. For example, while digitalis is restor- 
ing broken compensation, it may not only fail to raise blood pressure, 
but may actually lower it. Further, the conclusion with respect to alcohol 
is vitiated by the fact that it fails entirely to take into consideration the role 
of the vessels, both arteries and veins, in maintaining the circulation. A 
single illustration of the role of the vessels will suffice. Yandell Henderson 
has shown that a reduction of the CO 2 content of the blood (acapnia) is 
followed by marked circulatory depression, without impairment of the 
power of the heart or fall (usually) in arterial pressure. The venous pres- 
sure does fall, however (venodepressor effect), the blood stagnates in the 
capillaries, and the venous return to the heart is diminished, it may be, 
with fatal results. A remedy which restores the venous pressure (increased 
CO 2 tension, for example) may not act as a * cardiac’ stimulant and raise 
arterial pressure, but surely it must be considered a circulatory stimulant 
under the conditions stated. 

“The above-mentioned facts are not intended as an exposition of the 
physiological action of alcohol on the circulation. They do, however, de- 
prive the argument that alcohol cannot be a circulatory stimulant because 
it does not raise arterial pressure of its force; they also redistribute the bur- 
den of its jiroof. The writer’s opinion is based entirely on clinical observa- 
tion ; he believes that alcohol improves the circulation in typhoid fever, and 
that a favorable change may be detected in the quality and often the rate of 
the pulse after its administration. 

“Alcohol may be administered in the form of whiskey or brandy, though 
champagne and other wines may be used. Whiskey should be given in 
doses of to 1 ounce three or four times a day, or as often as every two 
hours. It may be administered in water, soda-water, lemonade or milk, 
though generally speaking it is not advisable to add it to foods. Alcohol 
is not only valuable as a circulatory stimulant but possesses important 
food value.” 

Vaccine Treatment. — ^The subcutaneous or intravenous use of vaccines 
in the active treatment of typhoid fever has been pretty generally given up 
because the production of the rkther violent foreign protein reaction neces- 
sary to obtain a good result was felt to be an unwarrantably severe pro- 
cedure. Several recent reports have focused attention upon the use of the 
vaccines by mouth. Melnotte and Farjot report the treatment of a series of 
cases during a severe epidemic in Fez, Morocco, in 1926. Their vaccine was 
given in daily adult doses of 200 cc. in water between feedings aiid appar- 
17 
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ently very favorably influenced the course of the disease. The average 
mortality in the stricken area was 26 per cent; they had only 10 deaths 
among their 210 vaccine treated cases, all of which were severe. Alissow 
and Morozkin treated 50 cases with Besredka’s vaccine by mouth during 
an epidemic in Smolensk in 1925 and 1926. They gave 60 to 100 billion 
organisms for three or four consecutive days and had a mortality of 4 per 
cent as compared with 15.2 per cent in those not treated with vaccine. 

Bacteriophage. — Use of the bacteriophage by Kutschko and Melnik 
(1932) in 69 cases did not definitely prove that the course of the disease 
was essentially altered by this agent. 

Hemorrhage. — 1. Keep the patient absolutely quiet by the use of mor- 
phine sulphate % to % grain (0.008 to 0.015 Gm.) every three or four 
hours; this will also splint the bowel. 

2. Withhold all food, and nearly all water, until the bleeding has appar- 
ently stopped. 

3. Apply continuous cold to the abdomen. 

4. If it seems desirable to attempt to increase the coagulability of the 
blood, resort should be had to calcium — see the treatment of gastric hem- 
orrhage, page 425. 

Perforation. — Surgical intervention as soon as the diagnosis is made — 
which is easy to write but difficult of accomplishment for the reason that 
the diagnosis is oftentimes extremely hard to arrive at and very often a 
surgeon unth the skill here needed is not at hand. 

Venous Thrombosis. — ^Keep the leg at rest on a pillow and apply heat 
or cold. 

Tonics. — ^Iron, arsenic and strychnine are profitably given during con- 
valescence in nearly all cases of typhoid. Some such prescription as the 
following may be used for a short time: 


I). Arsenic trioxide gr. 0.03 

Extract of nux vomica gr. v 0.32 

Reduced iron gr. xxx 2.00 

Make 20 capsules. 


Label: One capsule three times daily after meals. 

PROPHYLAXIS 

The prevention of typhoid fever groups itself into three subdivisions, 
in addition to those measures in public health sanitation which are so 
largely responsible for the reduction in the incidence of the disease in recent 
years: (a) The care of the patient, (6) treatment of the “carrier,” and (c) 
preventive inoculation. 

(a) Care of the Patient. — Everything and everybody coming in contact 
with the typhoid patient should be considered potentially contaminated. Of 
course subsequent sterilization of all thesO objects and persons is a practical 
impossibility, but it may be approximated by maintaining a state of the 
most absolute cleanliness in the room or ward, by screening out and ex- 
terminating fiies, by insisting that the attendants' frequently change their 
clothing and wash and disinfect their hands, and by frequently changing the 
patient’s clothing and bed linen. All clothing and bed linen are to be boiled 
thoroughly after each use. The patient is to have individual dishes, which 
are to be boiled after each use. It is doubtful to what extent thorough dis- 
infection of the feces and urine is accomplished, but any one of the following 
substances should be added to, and thoroughly mixed with, the contents of 
the bed pan and urinal before it is emptied into the toilet or pri'vy ; chloride 
of lime solution (% pound to the gallon of water will make a satisfactory 
solution pro'vided the lime contains enough chlorine to markedly irritate 
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the eyes when brought near the face; otherwise much more must be used) ; 
6 per cent phenol solution ; 5 per cent compound cresol solution ; 6 per cent 
solution of sodium hypochlorite (antiformin). The odor and irritating 
properties of formaldehyde are too great to make its use practicable. When 
the urinal and bed pan are not in use one of these solutions, or a 1:1000 
solution of bichloride of mercury, should be allowed to stand in it; in 
some hospitals it is possible to completely sterilize these articles with live 
steam, a thing not possible of course in the homo. 

(6) Treatment of the “Carrier.” — ^This “carrier” problem is a tremen- 
dous one .which still resists satisfactory solution. About the best that we 
can do to date is train the individual in personal hygiene and prevent his 
engaging in the food-handling vocations. I know of no drugs or biologicals 
worth describing in the treatment of the condition, though the use of tetra- 
iodophenolphthalein intravenously as in cholecystography (Onodera, Wa 
and Liu, 1931) is interesting. Cholecystectomy, for the removal of “nests” 
'of bacilli in the gallbladder, is apparently coming into some favor again: 
Vogelsong and Haaland (1931) reported 19 definite cures in 25 operated 
cases; Senftner and Coughlin (1933) 35 in 53 cases (there were 8 deaths in 
the series) ; Swenson (1933) 9 in 13 cases (3 deaths) ; Bigelow and Ander- 
son (1933) 12 successes in 12 cases. 

(c) Preventive Inoculation. — The late World War conclusively proved 
the worth of prophylactic vaccination against typhoid and paratyphoid 
fevers. During the period of the participation of the United States in the 
war, April, 1917, to November, 1919, four million men served in the army. 
Regarding the ravages of typhoid fever in this host, the Surgeon Generars 
report for the year 1919, page 47, contained this statement: “With the 
same admission rates for typhoid fever in 1917-1918 as in 1861-1862, there 
would have been 226,001 cases and 62,094 deaths; as it was, there were 
1083 cases and 158 deaths.” Testimony of this sort was unanimous among 
the allied armies, but it is strange to note that Germany dissented. A 
review of the literature by Barms, however, indicates that German scep- 
ticism arose from the inefficiency of the vaccine and the faulty methods 
used. Experience in civilian life all over the world since the war has 
firmly established typhoid prophylactic inoculation as one of the triumphs 
of modern medical science. 

The vaccines in use today vary somewhat in the details of their prepara- 
tion and content, but the following description, from the 1933 N.N.R., of 
one of the commercially available preparations is indicative of their general 
nature: A suspension in physiologic solution of sodium chloride, containing 
0.3 per cent of cresol. Marketed in packages of 5 and 20 cc. vials, each 
cubic centimeter containing 500 million each killed paratyphoid A and B, 
and 1000 million killed typhoid bacilli; in packages of three 1-cc. vials, one, 
containing 250 million each killed paratyphoid A and B, and 500 mUlion 
killed typhoid bacilli, two, the second and third doses, containing 600 
million each killed paratyphoid A and B, and 1000 million killed typhoid 
bacilli; also marketed in hospital size packages of ten complete immuniza- 
tions in ten vials, each vial containing a complete immunization. 

The injections are made subcutaneously (not intramuscularly) in the 
deltoid region at intervals of seven to ten days. There is always a local 
reaction of some severity; if, for any reason, the abdomen has been chosen 
for the injections a more painful reaction must be expected even than that 
which occurs in the arm, and the reaction in the thigh is so severe as prac- 
tically to contraindicate the use of this site. The general reaction, which 
follows in six to ten hours after the injection, is characterized by chills and 
fever, backache, headache, muscular pains, and in some cases nausea and 
vomiting and even diarrhea. Most individuals experience some degree of 
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this reaction, which, however, lasts usually not more than twenty-four hours 
and can be minimized by remaining inactive after the injection. The de- 
velopment of a method of immunization by a single injection of a highly 
concentrated dose would be a welcome innovation; according to Malaret 
(1931), the thing has been effectively done in the Argentinian and Cuban 
armies and he is at present studying the possibilities of such inoculation 
among the natives employed by the United Fruit Company; he is injecting 
an average dose of 2500 million killed bacilli in the normal adult. 

Pregnant women after the fifth month are usually not vaccinated, nor 
menstruating women, nor infants under two years; the dosage in children 
older than this should be adjusted accordingly as their weights vary from 
that of the average adult of twenty-five years. Lopez-Rizal, Arguelles and 
Lara, in Manila, have shown that nursing infants are immunized by vacci- 
nating the mother. Regarding other contraindications, Russel writes: 
“No one with a temperature above normal should be vaccinated until the 
temperature has fallen and a normal state of health has been restored. 
Endocarditis, and particularly nephritis, are contraindications. Clovis 
and Mills and Brown, Heise, Petroff and Wilson have shown that patients 
with inactive tuberculosis may have typhoid fever, or antityphoid vaccina- 
tion, without any detrimental effects on the pulmonary condition, and that 
patients with active tuberculosis may have typhoid fever or antityphoid 
immunization without a more rapid advance in their pulmonary condition 
than they would have had otherwise. The first authors also note that the 
pulmonary tuberculosis did not have any appreciable effect on the course of 
the typhoid fever.'' 

Maximum protection is certainly had within two or at most three 
months but there is apparently some response within a few days, as indi- 
cated by study of the agglutinin titer of the scrum. The advantageous use 
of the vaccine during the period of incubation of the disease has been re- 
ported. It is not as yet definitely known how long the immunity lasts, but 
it is believed to persist for at least two years in average cases. In recent 
years the oral route has been much used on the Continent and in South 
America, The results seem generally favorable. Cantacuztoe and Panai- 
tescu observed 16,534 persons at Morine, Roumania, from midsummer of 
1924 to January 17, 1925, Subcutaneous inoculation was used in 8673, 
mouth inoculation in 2286, and no preventive treatment in 5575. Ninety- 
nine cases developed, of which 3 were in the subcutaneous group and 6 in 
the mouth group. This would seem to show a distinct advantage fur the 
injection method, but other observers have shown a much smaller incidence 
for the mouth route. Guerner compared 63,000 persons who were vacci- 
nated orally in Sao Paulo, Brazil, in 1925, with 10,000 vaccinated by injec- 
tion. Of the 31 cases that developed, 20 were in the subcutaneous group 
and 10 in the mouth group ; one had been vaccinated both ways. Inouye 
(1932) reports 1 case in 7980 persons vaccinated by mouth, 6 cases in 24,235 
vaccinated by injection, and 377 in 328,159 not vaccinated at all. 


TYPHUS FEVER 

Typhus fever is an age-old decimator of the dirty majority of mankind, 
though it was not recognized as a clinical entity until the sixteenth century. 
It IS a disease of the cooler portions of the earth, for the body louse, which 
transmits it from man to man, does not thrive in the tropical regions. The 
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pnncipal endemic foci are in the Balkan States, northern Italy, a number of 
spots in central Europe, Siberia, northern China, Ireland, and the high 
plateau lands of Mexico and northern Chile and Peru. Practically all the 
countries of the north temperate zone have had severe visitations of this 
disease; the typhus years in the United States were 1812, 1830, 1847, 1865, 
1881, and 1893. Whenever large numbers of people, of whatever social 
status, are gathered together under conditions of poor personal hygiene, 
there the disease appears. All wars have felt its ravages except, it would 
seem, the Franco-Prussian and the Russo-Japanese. In the recent World 
War the French, British and American armies on the western front were 
practically typhus-free only because the Germans and Austrians, upon 
whom it laid a heavy hand from Russia, were fiercely fighting to keep it 
away from their front lines. Eastern Europe suffered heavily after the war, 
tlie mortality in the epidemics averaging 20 per cent, with a range of 5 
,to 70 per cent. The endemic Mexican variety of the disease, known as 
tabardillo, is perhaps less virulent upon the whole, though occasional local 
outbreaks in the United States, through importation, have had a high mor- 
tality. The unclassified Rickettsia prowazeki is probably the causati\e 
agent, though that one of Koch^s postulates which requires that the organ- 
ism be cultivated outside the body is not yet satisfied Typhus is distinctly 
more prevalent during the winter months and increases in severity with the 
age of the patient. There is a distinctive microscopical pathology of the 
skin and central nervous system. 

The disease, which usually has few prodromata, is characterized by a 
sudden chill and rise of temperature which is accompanied by nausea and 
vomiting and a headache; sometimes tliere are aching pains throughout 
the body also. The rise in temperature is accompanied by a proportional 
increase in pulse rate and in the severity of the lieadache, but the gastro- 
intestinal symptoms disappear early. The temperature often reaches 105 
F. on the second or third day, where it remains with remarkably little daily 
remission until the close of the attack. On the fifth day a maculopapular 
rash appears which changes from pink to red and then purplish-brown, 
and rapidly involves all of tlie body except the face. On reaching full 
efflorescence, some of the spots become hemorrhagic and purpura appears 
irregularly. The patient experiences sleeplessness from the bginning, which 
gives way to wild delirium, and, in severe cases, the delirium passes into a 
state of “coma-vigil,” in which the sufferer lies in a relaxed position though 
the body is usually trembling; the eyes are wide open and staring, there 
is a low muttering delirium, and a rapid thready pulse. There is usually 
a loose cough almost from the beginning. Small areas of spontaneous 
necrosis of the skin are not rare. The crisis is reached on the thirteenth 
or fourteenth day, after which there is a rapid disappearance of all symp- 
toms. The two complications chiefly to be feared are secondary broncho- 
pneumonia and thrombosis of the large vessels. 

The AVeil-Felix agglutination test is of not very great value as a diag- 
nostic aid for the reason that it unfortunately does not become positive 
until the rash has appeared. 

The endemic type of the disease (known as Briirs disease) , which pre- 
vails in the eastern and southern United States and has its highest incidence 
in the summer, is a much milder affair having a mortality of less than 1 
per cent. The recent final proof, brought by Dyer and his associates of 
the U. S. Public Health Service, that the rat flee transmits American 
typhus is a vindication of Brill, who always felt that the louse did not 
serve as vector of this form of the disease. It is very likely that cases in 
the tropics, where the louse does not thrive, are also conveyed by fleeSi 
mites or ticks. 
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THERAPY 

The patient should be given plenty of easily digestible food and much 
fluid for he is facing a sledge-hammer type of toxic attack which quickly 
batters thin his reserve of stored energy. The mouth must be kept clean 
else it becomes very foul and an easy prey to secondary infection; liquor 
antisepticus of the N.F. is a good preparation to use for the purpose. 
Alcohol is just as valuable a stimulant in typhus as it is in typhoid fever; 
for a discussion of its use see page 257. For treatment of the cough see the 
article on Catarrhal Fever, page 26. All authorities agree that it is usually 
necessary and advisable to control the insomnia by the use of morphine. 
If this latter drug is not being used some less powerful analgesic will be 
indicated to control the headache: phenacetin (acetphenetidin) or pyr- 
amidon (amidopyrin) , either one in a dose of 5 grains (0.32 Gm.). 

There is no specific remedy in typhus fever, and indeed nothing has been 
shown to have greater value than simple rudimentary symptomatic treat- 
ment and good nursing. Of course the patient must be deloused at the 
very beginning of the attack and should be given a daily bath thereafter. 

PROPHYLAXIS 

This is entirely a matter of delousing in the classical form of the disease; 
for a description of the most effective measures, see page 685. Now that we 
know the vector of American typhus another reason is given us for unre- 
lenting warfare upon the rat. 


UNDULANT FEVER 
(Malta Fever, Mediterranean Fever) 

Undulant fever is an infectious disease caused by Brucella melitensis. 
This organism is harbored by goats, apparently without being harmful 
to these animals, is passed out in the urine and by external contamination 
enters the milk; the milk and milk products then infect the human. The 
disease is endemic and epidemic in the Mediterranean littoral and also 
occurs sporadically throughout the world, especially in the warmer climates. 
Home (1933) contends, very interestingly, that it was unknown in Malta 
until British troops in 1856, enroute home during the Crimean War brought 
it there from South Russia. Where prevalent, it is a difiBcult disease to 
stamp out for the reason that the goat is a profitable animal in these 
regions and the sterilization of its milk renders it decidedly objectionable 
in taste. Besides, the goat-herders in the rural districts refuse to believe 
that such a disease exists, perhaps because of their own immunity owing' 
to a gradual vaccination. 

Due to the increasing prevalence of the disease in the United States and 
other countries, where goat’s milk as the carrier can be practically ruled 
out, recent search for some other organism capable of causing the disease 
has been rewarded by the discovery that Brucella abortus, the organism 
responsible for the infectious abortion of cattle, sheep and hop, is also 
the etiologic agent in human undulant fever in many parts of the world. 
The disease is perhaps most frequently conveyed in infected and in- 
sufficiently pasteurized cow’s milk, and may appeal’ endemically or in 
epidemics. The extent of the human carrier problem is not yet known 
but it is recognized that there are many latent infections. 

The symptoms closely resemble those of t}rphoid fever with catarrhal 
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fever (influenza) engrafted upon it, t. e., there are more .respiratory and 
neuralgic symptoms than would be expected in typhoid; tularemia should 
also not be overlooked in the differential diagnosis. Arthritis and orchitis 
are frequent complications; undulant fever, spondylitis and also endocarditis 
have been reported. The mortality is usually low but in rare instances the 
disease is quite malignant. The course, even of mild cases, is very pro- 
tracted. There are several laboratory procedures of assistance in making 
the diagnosis. 

THERAPY 

The symptomatic treatment at present can only be that of typhoid, ca- 
tarrhal fever and acute arthritis. 

Vaccines. — A number of observers have reported favorable results from 
the subcutaneous injection of either autgeiious or stock vaccines (Bibli- 
ography: Goiny, Simpson, Harbinson, Miller, Angle, Helwig, Bassett-Smith, 
<])umston, deFinis, Guiffre, Prausnitz, Cambossedes and (Jarnicr, Shilling 
et al,). The stock vaccines (N.N.R.) are given at intervals of three to 
seven days for 3 or more doses. 

Intravenous Dyes. — There arc several reports in which the course of the 
attack seeins to have been favorably influenced by the intravenous injection 
of acriflavine hydrochloride (Izar and Mastroeni, Darre and Laffaille, 
Hoffman, Thurber). Four doses of 0.1 Gm., 0.2 Gm., 0.3 Gm. and 0.4 Gm., 
respectively, are given at intervals of two or three days. A reaction of 
variable degree usually follows. Thurber (1930) starts an intravenous in- 
jection of warm saline; when this is running well he adds 20 cc. of saline 
containing the drug freshly dissolved, and continues the injection of 200 cc. 
of the solution at the rate of 5 cc. per minute. 

None of the other dyes have been impressively reported upon, unless 
we include the oral and rectal administration of methyl violet and thionin 
by Leavell et al. (1930). One or the other of the dyes was given for a 
week at a time, from 1 to 8 salol coated pills (each containing 25 mg.) 
in the twenty-four hours. At the same time, a retention enema of 300 cc. 
of 1 : 25,000 toT : 100,000 of the dye was given daily following a soap suds 
enema. No untoward results followed and it was thought that improvement 
was observed in the 3 cases so treated. 

Whole Blood Transfusion. — Quclvi and Nelson (1932) were very 
favorably impressed by their results with one or two transfusions by the 
usual method in 9 of their 10 cases. The blood was not taken from donors 
who had had the disease. 


VINCENT'S ANGINA 
(FusospirillosiSi Trench Mouth) 

This is an acute infectious disease which seems to have been endemic 
throughout the w^orld for a long time but was not forcibly brought to the 
attention of more than a few physicians and dentists until it became 
epidemic in the armies during the World War, since which time it has been 
recognized with increasing frequency among the civilian populations of all 
countries. It is primarily an affection of the tonsillar area and pharynx, 
the floor of the mouth, the gums about the teeth, and more rarely of the 
tongue, lips and cheeks. The mouth lesions are single (»r multiple small 
red areas which become gray sloughing patches and finally ulcerate and 
are covered with a yellowish-gray pseudomembrane; the latter is easily 
removed and displays a bleeding surface beneath, but it soon, becomes 
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covered over again. The breath has nearly always a fetid odor and the 
interference with eating may be great due to the pain of chewing and 
swallowing, and there is often an adenitis, but only in exceptional cases 
are there any noticeable constitutional symptoms. Note should be taken, 
however, of Goldman and Kully’s (1933) report of 7 fatal cases in the 
Cincinnati General Hospital from 1929 through the first six months of 
1932; in 6 of the cases there was very extensive ulceration which likely 
offered a portal of entry for other organisms; in the seventh case edema 
and sepsis played prominent roles. 

Pulmonary complications, often confused with pulmonary tuberculosis, 
are being recognized with increasing frequency; they may take the form of 
pulmonary gangrene or abscess, ulceration of the bronchi, lobar pneumonia, 
bronchopneumonia, or empyema; apparently the disease may also appear 
primarily in the lungs. Infection of mucous membranes other than those 
of the respiratory passages, and recovery of the organisms from the paren- 
chymatous organs has been reported numerous times. The disease is caused 
by a spirillum and a fusiform bacillus, both of which are easily found in 
stained smears. Whether these arc pleomorphic forms of a single organism, 
or whether they are really two distinct organisms living in symbiosis, is 
still a moot point. 


THERAPY 

Sodium Perborate. — Bloodgood, whose mouth clinic at the Johns 
Hopkins Hospital has become well known, states that this drug will rapidly 
cure more than 95 per cent of cases, if properly applied. He writes: 
would not have any difficulty in presenting at my weekly clinic one or more 
examples of sore mouth in which the cover slip examination revealed the 
organism of this disease predominating, and I would be able to present the 
same patients almost completely well at the next clinic, or within two 
weeks. One is inclined to be just a little sceptical of such enthusiasm 
and to wonder what proportion of those patients would still be “cured” 
after the expiration of another interclinic period and another still. How- 
ever, since the Vincent organism is anaerobic, the use of sodium perborate, 
which liberates large amounts of oxygen, is rational; indeed, in the hands 
of all who have used it faithfully it seems to have given better results than 
anything else. Bloodgood describes his method as follows: 

“A thick paste of the chemically pure salt should be made with water 
and spread over all the teeth with the clean fingers. If there are any red 
or ulcerated jireas in spots not around the teeth, they should be treated in 
the same way. The patient holds this paste in the mouth for about five 
minutes. During this time it foams as a result of oxidation. Then the 
mouth should be rinsed with warm water. It is a mistake for the patients 
to do tiiis themselves until they are thoroughly trained, and as a rule, by 
the tinae they are trained the lesion is cured. If the treatment is too fre- 
quent it produces an irritation. 

“When the entire oral cavity is involved, with extension to the fauces 
and pharynx, there must be, in addition, a gargling with a thinner solution 
[2 per cent] two or three times a day. The more extensive the lesion and 
the more ulcerated the areas, the longer before the expected cure.^^ 

Sodium Perborate (or Hydrogen Peroxide) and Arsphenamine. — 
Barker, whose experience with the disease has been extensive, uses 2 
drachms of sodium perborate to a tumblerful of water as a mouth wash, 
gargle or irrigation in early or slow healing cases, but in 'more active cases, 
t'i'»pecially in the throat, he substitutes one-half to full strength hydrogen 
peroxide. In addition he applies arsphenamine locally after carefully wash- 
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ing off the oxidizing agent. A cotton-tipped applicator is moistened and 
dipped into the arsphenamine powder and the adhering particles are nibbed 
into the lesions, or the drug is applied in 10 per cent solution in glucose; 
he favors the use of the powder and describes the following method of getting 
it between the teeth: 

‘'The application of arsphenamine in these spaces is accomplished with 
facility by taking pieces of coarse knitting wool about 2 inches long, moisten- 
ing them with water, and dipping them in the powdered salvarsan. These 
bits of yarns a're threaded between the teeth and sawed back and forth after 
the manner of dental floss, and are then allowed to remain in place for from 
fifteen minutes to half an hour.'' 

The entire treatment, consisting of the cleansing with an oxidizing agent, 
the washing out of the oxidizing agent, and the rubbing in of the arsphen- 
amine, should be employed two or three times daily in severe cases. If it 
is desired to use the arsphenamine in solution instead of powder, and the 
Commercial solution in glucose is not to be had, a 10 per cent solution in 
glycerin (0.6 Gm. arsphenamine dissolved in 6 cc. glycerin) may be substi- 
tuted. This solution does not deteriorate. No bad effects will follow 
swallowing of arsphenamine. 

Arsphenamine Alone. — number of writers have reported favorably 
on the use of arsphenamine alone, either applied locally or introduced intra- 
venously, but it would not seem to be nearly so effective as when used in 
conjunction with an oxidizing agent (see above). Arsphenamine, or neo- 
arsphenamine, is usually given intravenously in smaller doses than are 
employed in the treatment of syphilis. It should be noted that Vincentes 
angina has been known to appear and become quite severe in persons who 
were at the time undergoing routine intravenous arsenical treatment for 
syphilis. 

In the pulmonary cases, any of the organic arscnicals are used as in the 
treatment of syphilis, with excellent results (Kline and Berger, 1925; Smith, 
1930; Heffcman, 1932). 

Bowman’s Solution. — This is a mixture of wine of ipecac, % ounce 
(16 cc.), glycerin, 1 drachm (4 cc.), and solution of potassium arsenite to 
make 1 ounce (32 cc.). In mild cases this preparation seems to effect a cure 
if a few drops are used on a soft tooth-brush with thorough scrubbing 
several times a day, and in more severe cases it is good adjunct treatment. 
One has to be a bit careful with it, however, for some of the potassium 
arsenite solution (Fowler’s solution) may be swallowed, or it is conceivable 
that quite large amounts of it might be absorbed through eroded surfaces. 

Bismarsen. — Kolmer (1930) found that this drug aided materially in 
bringing 6 cases of unusual severity under control. He gave 0.2 Gm. (0.1 
Gm. for children) intramuscularly every three to five days for a series of 
seven injections. 

miscellaneous Remedies. — Practically all the antiseptics and disin- 
fectants have at one time or another been advocated for local use in this 
disease. Those which have had the ^catest vogue are tincture of iodine, 
10 per cent chromic acid, 10 per cent silver nitrate, 2 per cent zinc chloride, 
1 per cent potassium permanganate, 2 per cent methylene blue, ST -37 solu- 
tion, and potassium chlorate in saturated solution.^ The results obtained 
with none of these substances warrant special mention here. 

Soap.— The careful studies of 'Reasoner and Gill (1927) have shown that 
solutions of ordinary toilet soaps, as well as pure soaps prepared in the 
laboratory, have a definite spirocheticidal effect, and that their use in 
dentrifices assists in keeping the oral cavity free from mouthy spirochet^, 
thereby affording a measure of protection against tissue infection with the 
Vincent oi'ganisms. 
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WHOOPING COUGH 
(Pertussis) 

Whooping cough is an acute infectious disease which we now believe 
is possibly caused by the Bordet-Gengou bacillus, with which is usually 
associated large numbers of the influenza bacillus of Pfeiffer. It is highly 
communicable and is therefore principally seen in very young children; 
nearly 50 per cent of cases are in infants under two years of age. There is 
no distinctive gross or microscopical pathology and the disease is therefore 
looked upon as one which remains local throughout its course; but one attack 
confers lifelong immunity, which, as pointed out by Haynes and St. Law- 
rence, is a faculty rarely possessed by other than general systemic infections. 
There are a great many individuals who possess a natural immunity to the 
disease. 

There is an incubation period of one to two weeks and then another 
week or two during which the symptoms arc those of coryza and bronchitis 
with cough. Gradually during the latter part of this period the paroxysmal 
nature of this cough becomes apparent and clinical diagnosis becomes 
possible. The paroxysmal stage is characterized by a very distinctive group 
of symptoms: the patient usually clutches at something for support and 
then begins a series of rapid, short, loud coughs, during which the tongue 
is protruded from the mouth, the eyes water and become injected, and the 
face is suffused or deeply cyanotic, and at the end of which there is a deep 
inspiration through the narrowed glottis, which causes the “whooping^^ 
sound. In most cases there are several such attacks in quick succession, but 
they cease at once for the time being when a little mass of glairy mucus is 
brought up. There is often vomiting during the seizure and many times 
bleeding from the nose and other mucous membranes. The subconjunctival 
hemorrhages which occur are usually ascribed to the violence of the cough- 
ing. Altogether the attacks arc a distressing thing to witness as well as to 
experience. Between paroxysms the patients, if old enough, are sufficiently 
undisturbed to engage in their customary amount of mischief making, pro- 
vided the case is of average severity. The ^Vhooping” period usually lasts 
from three to six weeks but in many cases it is protracted for a much 
longer period; it subsides finally into a subacute bronchitis which often 
persists for many months. The total case mortality is low because it in- 
cludes those cases contracted by older children and adults, but among 
very young children, and especially those debilitated by any other cause, it 
may be as high as 25 to 60 per cent. Bronchopneumonia is the complication 
that accounts for most of the deaths. Meningeal hemorrhage due to violent 
coughing is a rare complication but one that is very dire in its results. 

The disease is transmissible throughout the prodromal period and up 
to and including the first part — but just how much of the first part, is not 
known — of the whooping period. Many departments of health in the 
United States require that the child be kept out of school until he no longer 
whoops, but elsewhere, notably in France, he is permitted to return after 
he has been whooping for four weeks. The presence of a leukocytosis with 
50 to 80 per cent of lymphocytes, the finding of the organism, or the obtain- 
ing of a positive complement-fixation test, are considered valuable aids in 
establishing diagnosis before the whoop appears. 

Whooping cough was apparently unknown to the ancients nor is it 
mentioned by physicians of the Middle Ages. De Baillou described the first 
epidemic in Paris in 1578. By the middle of the eighteenth century it was 
widespread throughout the civilized world. It reached the Western Hemi- 
^here in 1732, but for some strange reason Australia escaped until 1890. 
The disease is very mild in the tropics. 
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THERAPY 

Thpe are two measures of paramount importance in the treatment of 
whooping cough. First, the child should be kept out of doors a^s much 
as possible, for in this way far better than any other will the number of 
paroij^sms be reduced. While not denying the influence of fresh air in 
bringing about this effect, I am inclined to boiievc that a more important 
factor is the child^s immersion of himself in enjoyable play. Who has not 
seen a little tot trudging a weary circuit of the park hand in hand with a 
iDored nurse who had to assist him through a cough and vomit at frequent 
intervals, While a group of nearby children, kept out of school by the same 
disease, were merrily romping past some of their attacks. Confinement 
within doors, or attachment to the apron strings without doors, is an irk- 
some thing to the normal robust child; irksomeness makes for irritability, 
and irritability undoubtedly increases the number of paroxysms in whooping 
cough. Of course we cannot put very young or very weakly children out 
of doors, so for them the best we can d(j is to pi'ovide adequate ventilation 
of the house and change them about from room to room for diversion. 

The second matter of great importance is the feeding of the patient, for 
the frequent vomiting in severe cases often brings about a state of malnutri- 
tion almost before we realize it. To adequately treat of this phase of the 
subject would carry me into the field of infant feeding where I certainly 
am not qualified to go, nor would such an excursion be fairly within the 
scope of this book. Suffice it to say, therefore, that a radical reduction in 
the amount of fluids and the replacing of the regular feeding periods by a 
number of small feedings at frequent intervals between the paroxysms, is 
usually provocative of good results in children of all ages. 

Of drugs and biologicals I must necessarily have much to say because 
the subject cannot be summarily dismissed, bat I would wish to preface 
what follows with a tripart statement: (1) There is as yet in whooping 
cough no remedial agent that even approaches specific value. (2) Other 
things being equal, turning the child free out of doors in mild cases, and 
carefully nursing him, i. e,, providing comfort and nutrition and diversion 
and sharply watching for complications and emergencies, in severe cases, 
are the simple mandates in the handling of the disease. (3) The fewer 
drugs placed in the stomach the better. 

Sedatives. — In mild cases, especially when the weather and other con- 
ditions make it possible to turn the patient out of doors, the use of drugs of 
this class is usually unnecessary, though the night will often be very dis- 
turbed unless a sedative is given at bedtime. A teaspoonful of the following 
mixture (4 grains each of the chloral hydrate and sodium bromide) may be 
given to a child of five or six if he is robust and of the average weight: 

IJ. Chloral hydrate Sj 4.0 

Sodimn bromide oj, 4.0 

Syrup of orange to make Sij 60.0 


Or, since belladonna seems to be of some value here (see below), the 
bromide may be combined with a member of that group, as in the following 
prescription: 

Q. Sodium bromide 4.0 

Tincture of hyoscyamus oj. 4.0 

Tincture sweet orange peel to make oU oU.U 


Epstein (1933) has been very much pleased with the use of gold tribromide 
in 76 children; the average dose of %o to grain (0.003 to 0.006 Gm.) 
was given in solution three times daUy (Ho grain, 0.002 Gm., in vafy young 
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children) ; a standard, uniform elixir may be obtained from Schieffelin and 
Co., New York City. Henricke (1930) uses a capsule containing sodium 
amytal, % grain (0.03 Gm.), and amidopyrine, 3% grains (0.22 Gm.), 
administering the contents of ^ to 1 such capsule according to age (one to 
seven years), one-half hour before bedtime in jelly, followed by a hot drink; 
or one-half hour before mealtime and at midnight if necessary. .Chlor- 
butanol (chloretone) is said also to be useful as a sedative here. Two 
grains (0.13) may be dissolved in a little whisky, sweetened and diluted 
to taste, and given to a child of five or six. Older children may take it in 
capsules; the adult dose is 5 to 20 grains (0.32 to 1.3). 

In severe cases in which it is necessary to make some attempt to control 
the paroxysms throughout the twenty-four hours, antipyrine is much used. 
Practically all writers are agreed that it is worth a trial in every case. I am 
unable to explain the effectiveness of this very mild sedative, nor do I 
know of a careful study of its use with control cases. Regarding administra- 
tion, Haynes and St. Lawrence write: ‘The former, antipyrine, may be 
used with safety in doses of 1 grain every three hours to an infant of six 
months. Later it may be increased to 1 grain every two hours. At two 
years of age 2 grains may be given at four to six hour intervals, gradually 
increasing the frequency until 2 grains every two hours is reached. The 
drug is well tolerated in fairly large doses by children. Sodium bromide 
may be combined with the antipyrine.” 

Belladonna is also rather universally used. Regarding this drug, the 
same authors write: ^Tn using belladonna it is important to begin with 
small doses and to exercise care in increasing their frequency and size. It is 
well to begin with Yiq of b, minim of the fluid extract three times a day 
for an infant of six months. At two years % of a minim may be given 
every four hours, gradually increasing until it is given every two hours.” 
It is claimed that the antipyrine or the belladonna lessens the frequency but 
does not reduce the violence of the paroxysms. 

Ephedrine. — ^Anderson and Homan have obtained relief from the spas- 
motic symptoms in 18 of 20 cases in which ephedrine hydrochloride was 
used: Y grain (0.015 Gm.) to children over one year of age, % grain 
(0.008 Gm.) to those younger, in solution at bedtime or night and morning, 
and occasionally three times daily. Some of the usual toxic symptoms 
(see p. 328) were observed. 

Synephrin. — ^This drug is beginning to have some vogue in doses of 
1^2. grains (0.1 Gm.), scaled up or down for age. It is said to be accom- 
panied by fewer side-effects than ephedrine. 

Inhalants. — Occasionally a patient is benefited by the use of some such 
preparation for inhalation as is described in the discussion of Catarrhal 
Fever (see p. 30); Epstein (1933) uses a teaspoonful of his elixir of gold 
tribromide in this way. However, these inhalants should not be used in 
children who are running in and out of doors during the colder months, for 
the mucous membrane seems to be especially susceptible to secondary in- 
fection for an hpur or more after their use. 

Henderson (1932) has administered his well-known mixture of 6 or 7 
per cent carbon dioxide and air (or 93 per cent oxygen) to 10 children of 
nine months to seven years of age, using either the common portable infant 
inhalator or a specially constructed tent. In all cases, the distressing 
paroxysms of coughing were much relieved in three or four days and the 
treatment could be stopped by the end of the eighth day. 

Abdominal Binder. — In 1907, Kilmer reported that a general improve- 
ment, and especially a reduction in the number of vomiting spells, was noted 
in 95 per cent of 550 cases treated with an elastic abdominal belt. Since 
that time this device has come to be employed by a great many practitionerSi 
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^ually employing Luttinger's modified binder (marketed by Becton, Dick- 
inson and Company). This author says: 

found these bandages very serviceable in all stages of whooping cough. 
When applied early, they positively lessen the number of vomiting spells, 
and thereby contribute to better nourishment and resistance to the infection. 
The child is comfortable, and the older children often cry for it. They seem 
to feel a sense of security with it as they have ^something to cough against.’ 

“I do not think the bandage has any direct influence on the paroxysms. 
The improvement noticed by Kilmer was probably due to its indirect effect 
of promoting the general comfort and preventing vomiting. It is possible 
that this is due to pressure on the vagus, as it has been noticed by ocean 
travelers that tightening the abdomen often prevents seasickness. 

'Tn view of the decided benefit from the wearing of the abdominal 
bandage, particularly the almost immediate disappearance of the vomiting, 
J strongly recommend its use in every case of pertussis.” 

Whooping Cough Convulsions and Tetany. — The idea that the con- 
vulsions often seen in infants who have whooping cough may be due to tetany 
and not to the effect of the disease itself upon the nervous system has been 
tossed about among the German investigators for a good many years. In 
1925, Powers, in the United States, produced evidence which he thought rather 
strongly tended to show that this is the case, and many observers seem to 
have agreed with him (see editorial in the Journal of the American Medical 
Association, 86, 200, 1926). He advocated the administration of calcium 
chloride to all infants having convulsions during whooping cough, whether 
or not the calcium concentration of the blood and the electrical reactions 
pointed toward the existence of tetany. For my own part, I am still far 
from convinced by his work. He reports but 5 cases, all of whom had fever, 
all but one had otitis media, 3 of the 5 had bronchopneumonia; and there 
are no contiol cases in his scries. Furthermore, according to the accepted 
standard of Howland and Marriott to the effect that ‘Vhen there are con- 
vulsions and other symptoms due to tetany, the calcium of the serum is 
7 mg. or less pei’ hundred cubic centimeters,” only 1 of these 5 cases could 
be diagnosed, at least upon the determination of blood calcium, as manifest 
tetany. Nor do I find any sort of conclusive evidence in the paper that the 
calcium chloride which he administered was helpful to his patients. Most 
decidedly, I believe that the argument in favor of an association of tetany 
with the convulsions of whooping cough must be based upon sounder work 
than this if the sceptical among us are to be convinced. 

Ether Injections. — ^The intramuscular injection of commercial anes- 
thesia ether was introduced in France by Audrain, in 1914, and has since 
been rather extensively employed, especially by the Italians. Castorina is 
very enthusiastic, Genoese reports good results, Macciotta is conservative 
in his conclusions. In the United States, Mason treated 26 cases, ranging 
in age from six months to eight years, during a mild epidemic. Sixty per 
cent of the patients stopped coughing and were apparently cured; 24 per 
cent were definitely benefited; 16 per cent failed to respond or became 
definitely worse. The dosages used were: first day, 0.5 cc., two injections; 
second day, 1 cc., two injections; third day, 1.5 cc., two injections; fourth 
day, 2 cc., two injections; fifth day, 2 cc., one injection; each day there- 
after, the same amount as on the fifth day. These doses were slightly reduced 
for children under one year. Of the 16 patients in whom the cough stopped, 
none had whooped to exceed four days, 6 had whooped for the first time on 
the day the treatment was instituted, and the other 10 had whooped from 
two to four days. Of the 6 patients definitely benefited, 2 had vomited but 
had not whooped (later both of these patients developed a mild whoop), 
and the other 4 had been whooping for from four to seven days. Three of 



270 


TREATMENT IN GENERAL PRACTICE 


the 4 who were not benefited had been whooping for more than seven days. 
Tow reports results of much the same sort; in 82 per cent of 61 cases 
the number and severity of paroxysms were reduced, vomiting was lessened, 
and appetite and sleep improved. In Canada, Goldbloom selected 18 severe 
cases for study. Injections were given on alternate days, the initial dose 
being 2 cc. to the older children and 1 cc. to the infants, increasing to a 
maximum of 2, 2.5, or 3 cc. Definite improvement occurred in 10 of the 
children, the results being described as ^^dramatic^^ in 3 of the cases. 

The risk of local necrosis is certainly the main objection to this ether 
treatment, though there is also a certain amount of pain occasioned by the 
injections which seems to persist for two or three hours. In Tow^s series of 
385 individual injections there were eight instances of necrosis — a small 
percentage, to be sure, but, as Goldbloom says, “I imagine it would be 
difficult to convince a mother that the development of a slough in the 
buttocks was part of the most modern treatment of whooping cough.'' 

Ether-Oil by Rectum. — ^This form of therapy was introduced by Elgood 
(1925). Goldbloom (1925), Magliano (1926), Okutani (1928), Fmkelstein 
(1931), and McGee (1931) have succeeded well with it. The last-named 
observer obtained as good results with ether-oil alone in 121 cases as he 
did in a control series in which its use was combined with other measures. 
A 50-50 mixture was given in dosage of 1 drachm (4 cc.) per year of appar- 
ent age, except under one year, when 25 per cent ether was given in double 
quantities. The mixture was introduced twice daily by gravity through a 
No. 18 to 20 French rubber catheter, adding 1 or 2 extra drachms in severe 
cases. If defecation occurred within thirty minutes despite elevation of 
the hips and pressure upon the anal region, the dose was repeated. The 
treatments were given for from five to twelve days, marked reduction in 
severity of symptoms usually being noted within four to six days, and more 
or less freedom from paroxysms within a week or two. 

Vaccines in Prophylaxis and Treatment.— I shall not review the litera- 
ture of this subject very exhaustively here because I believe it would not 
be worth while, the vaccine enthusiasts to the contrary notwithstanding. 
There is no single report to date in favor of the use of vaccines in this 
disease which is not offset by much more convincing data against their 
efficacy. More convincing, that is, because the variables have been fully 
taken into account. In the study of no disease do these variables form a 
greater stumbling block for the investigator, however well-intentioned and 
earnest he may be. To an exceptional degree, whooping cough varies in 
severity according to epidemics and the different periods of a given epidemic, 
season, environment and age of the patient, and the prevalence at the time 
of other epidemic diseases to act as secondary invaders. This would in- 
dicate that statistics of only an enormous number — many thousands, indeed 
— of cases would have value; but even here, the amount of grouping and 
regrouping which would be necessary in the attempt to keep the conditions 
even fairly comparable throughout the course of the study, would make 
the task laborious in the extreme and would so complicate the findings that 
any conclusions ultimately drawn therefrom could be held on only the most 
precarious tenure. And the controls must be adequate not only in type 
but in number. Numerous difficulties stand in the way of obtaining these 
controls; witness Luttinger's statement: 

^The number of curative cases tabulated amount to 1101, of which 
962 were treated with pertussis vaccine (three or more injections) and the 
rest (149) with drugs. We had planned at the outset to have an equal 
number of cases of each class; but we found it difficult to carry out this 
plan in practice. In the early days of the clinic we had an overwhelming 
number of drug cases because parents did not trust the ^needle’ treatment. 
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Later on, with the increasing popularity of the vaccine treatment, it became 
difficult to secure an adequate number of control cases. Guardians could 
not be persuaded to go home without an injection, and refusal to give it to 
their charges would invariably result in lack of attendance.” 

This author, who is reporting studies made by the Department of Health 
of New York City, makes out a case in favor of the curative value of the 
vaccine, but I think his conclusions are inadmissible. The great disparity 
in numbers between the treated group (952) and the untreated group (149) 
would be quite sufficient to render practically negative the value of any 
deductions which might be made from this study, even though the two 
groups had been entirely comparable in all other respects, which was cer- 
tainly not the case. 

Regarding the vaccines employed, Luttinger writes: “It is equally re- 
grettable that no minute comparative study of the various vaccines supplied 
to the clinic by Dr. Anna W. Williams could be made. The floating clientele 
of the dispensary and the lack of sufficient time and help to do the necessary 
follow-up work seemed to combine against a thorough investigation. Be^ 
sides, it is not always possible to continue the injection of a vaccine which 
appears to aggravate the condition of the patient, especially when this 
patient is a child, helpless and poor. A good deal of switching, therefore, 
from one vaccine to another occurred. A solution of sterile milk, however, 
which was sent to the clinic having the same appearance as the regular 
pertussis suspension was promptly recognized, owing to the negative results 
and to some quite marked reactions. With this exception, all other vaccines 
seemed to be equally potent, except old strains or old suspensions of new 
strains of pertussis bacilli. This is merely an impression, as I have no re- 
liable figures on the subject.” 

Reliable figures on this latter point are to be had, however, in the report 
of Von Sholly, Blum and Smith, which was made from this same city health 
department and at the same time. These investigators used pertussis 
vaccine, influenza vaccine and highly diluted milk, but did not know at the 
time which was which. Of their 264 cases, those given the pertussis vaccine 
(136) whooped for an average of thirty-two days, those given the influenza 
vaccine (94) for an average of thirty-five days, and those given milk injec- 
tions and terpin hydrate medication (34) for an average of twenty-six days. 
Bayer (1932) has had a similar experience with distilled water and the 
vaccine. 

Many investigators report the use of the vaccine every other day until 
they got a response. Bloom, of New Orleans, whose enthusiastic advocacy 
of pertussis vaccine is well known, writes: “Give injections on alternate 
days until one of the marked symptoms shows a remission. Then every 
third or fourth day until the more pronounced symptoms (number of 
coughing spells, intensive coughing spells, cyanosis, vomiting, loss of appetite 
and restlessness) are on the wane. Do not limit the number of doses — 
give as many as are indicated in your particular case.” The average number 
would seem to be between six and ten injections, carried on during a period 
of two or three or even more weeks. Now assuming that the first injection 
is not made until the typical whoop has declared itself, which must be the 
case in the great majority of instances, since it would be highly irrational 
to begin a series of “curative” treatments until the diagnosis has been 
positively established, would not this series of injections carry the patient 
well over into what would ordinarily be the declining stage of the disease; 
that is to say, would not “one of the marked symptoms show a remission” 
in most cases after this interval of whooping, even though no treatment 
whatever had been administered? In Bloom's own series of cases, 286 out 
of the total 374 were “cured” within twenty days, and 317 out of tibe total 
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374 were ''dii^harged'' within thirty days. Is this very remarkable in view 
of the fact that 236 of the cases .were declared to have been ‘‘mild”? 

Bloom’s cases were obtained from his office practice, but most of the 
other reports dealing with large numbers of cases come from public clinics. 
As to the scientific value of the data obtained in these clinics, I think many 
questions can be legitimately raised. One needs to have had but a brief 
experience in the clinics of New York City, or of any large city in the 
United States, to be made extremely sceptical of the validity of any facts 
elicited by questioning the untrained and often unintelligent parents or 
guardians who bring their own children or the children of others into these 
clinics. Upon this point, Von Sholly et al. write: 

“As often as not, they try to answer to please the questioner; or exagger- 
ate symptoms, hoping for better treatment; or they lessen symptoms to 
get a discharge for the child to go to the country or return to school, etc. 

“Unless the child coughs in the clinic or presents some corroborative 
suggestive symptoms, such as subconjunctival hemorrhage, ulcer of the 
. frenum, or puffy eyelids, how can one be sure that the child has whooping 
cough? It is not unusual for a young mother to say after one or more 
visits, ‘My child does not cough like those I have heard. I do not believe 
he has whooping cough after all.’ During last summer, at least, according 
to subsequent confession, some mothers brought their children for injections 
‘because they thought “the needle” would prevent infantile paralysis.’ The 
Italians, particularly, feel that the ‘syringa’ is wonderful treatment for 
anything that happens to ail one. It makes weak children strong.” 

Regarding the prophylactic use of this vaccine, many apparently un- 
deniably successful reports are to be found in the literature, both in America 
and abroad. Miller, reporting on its employment in the public schools of 
Akron, Ohio, states that sufficiently large doses will establish positive im- 
munity and check the spread of the disease. It is his belief that the failures 
are due to insufficient, timid dosage at too long intervals. Bloom has always 
subscribed to this belief and in addition stresses the point that the vaccine 
must be freshly prepared. He reports on its use in an orphan asylum having 
204 inmates. From the first week in May, 1919, to the first of January, 
1920, no case of whooping cough developed in this institution, though in 
previous years 50 per cent of the children contracted the disease. Davies 
(1922) used the vaccine in an outbreak in a state institution in which 33 
cases developed among 177 girls before prophylaxis was started. Of the 
144 persons receiving prophylactic treatment only 4 developed the disease. 
Of the entire 177 girls only 20 had a history of having had the disease, so 
it is considered that the vaccine prevented whooping cough in the 124 who^ 
were probably susceptible. I must confess myself unconvinced by all of this 
for it smacks too much of post hoc ergo propter hoc reasoning. In the first 
place, sufficient and unquestionable exposure is a difficult thing to prove 
even where the unit under observation is a small one, such as a single 
family. In the second place, a much larger number of individuals is non- 
Busceptible than is commonly believed. In the studies of Von Sholly, Blum 
and Smith, it is shown that of 243 families, the children of which were 
exposed to whooping cough, 77 families (31.6 per cent) exhibited a partial 
immunity — 68 per cent of the children escaped the disease after exposure 
within the immediate family, some of them going unscathed through even 
a second and a third exposure. Therefore I would say that the evidence in 
favor of the prophylactic value of the vaccine is no more impressive than 
are the claims brought fonvard to prove its curative properties. Here in 
Milwaukee there has been a decided increase in the morbidity rate of the 
disease durihg recent years, an increase in which the inmates of the Home 
for Dependent Childr^ have shared in spite of routinely receiving prophy- 
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lactic ^ injections (Schowaltcr, 1930) . The successful stud , Madsen 
and his co-workers in Denmark, and of Sauer (1933) in this country (who 
uses only recently isolated strains, grows the cultures only on Bordet medium 
containing human blood, and requires that there shall be no exposure until 
four months have elapsed) require confirmation; 7 to 8 cc., containing 10 
billion bacilli per cubic centimeter, is Sauer’s dosage. Whenever a truly 
valuable prophylactic and curative agent shall appear for use in combating 
whooping cough it will not be as vulnerable to critical attack after a few 
weeks as this, vaccine is after the lapse of many years. 

The X-Ray in Treatment. — In 1923, Bowditch and Leonard reported 
favorably Upon the use of x-rays in the whooping cough clinic of the Boston 
Floating Hospital, soon to be followed by Kingston and Faber and then by 
the reports of a number of other investigators, all extolling the latest method 
of treating this most untrcatable disease. The tide of enthusiasm still runs 
high, but I wonder how critical is the judgment that is being exercised. 
Sceptics there are aplenty. Dr. Isaac A. Abt, the eminent pediatrician, 
after listening to the reading of several papers on the subject, said, as 
quoted by Kay: 

‘‘Gentlemen, in many years of practice I have listened to many cures for 
whooping cough — the use of x-ray is the nine-hundred-and-ninety-ninth. 
It now remains for someone to find the one-thousandth, for in my opinion 
we have as yet no cure for the disease.” 

I think the doubts which persist in the minds of the majority of prac- 
titioners arc fully justified in view of the consummate ease with whicli the 
x-ray enthusiasts dispose of the obstacles imposed by the many variables 
that characterize the disease (see discussion of vaccines above). For in- 
stance, the only statement regarding controls in the work of Bowditch and 
Leonard is as follows: “In addition to the 400 cases treated with the roentgen 
ray we also followed and tabulated for comparison 200 cases which were 
not so treated.” And Smith, Bowditch, Leonard and their associates, in 
summarizing the 850 cases treated in this same hospital, say: “The treat- 
ment, of these cases had fallen into two main groups. First, the series treated 
by roentgen ray alone, and, second, a group given combined vaccine and 
roentgen ray therapy. There is a small series of controls which have not 
received treatment. This has been a difficult group to secure, as our cases 
have presented themselves very definitely for roentgen ray treatment. It is 
possible to utilize other reported series of cases, notably those of Herrman 
and Bell and of Luttinger in New York, and of Bloom in New Orleans for 
this aspect of the work. These give a definitely longer average duration 
for the disease than we have noted.” That is to say, these investigators, 
•reporting upon a certain type of treatment which they used in Boston in 
1923-25, proposed to use as controls cases treated by other investigators in 
New York in 1915-17, in New Orleans in 1916-21, and again in New York 
in 1924, finding their justification therefor in the fact that these “control” 
cases were treated differently than their own. And the disease under con- 
sideration is whooping cough, which is never alike in two successive cases, 
let alone two successive years or two widely separated cities I 

Faber and Struble (1925) carefully studied equal numbers of treated 
and control cases — 44 consecutive patients in the Stanford Children’s Clinic, 
divided into two equal groups. Despite the fact that their single and total 
dosages of x-ray appear to hav^ been larger than those of Bowditch and 
Leonard, and contrary to their own confessed expectations, their studies 
in the end only afforded strong evidence against the assumption that roent- 
gen therapy has a curative or even beneficial effect in whooping cough. Sud- 
den remissions did occur in some instances, but they account for these very 
rationally as follows: 

18 
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''The fact that such remissions have been reported from so many dif- 
ferent methods may be accounted for largely by the sudden and frequently 
unexpected fluctuations in the normal course of the disease and partly 
(as is well recognized) by the psychic reaction made by a strange or startling 
procedure on a young and highly impressionable child. The roentgen- 
ray treatment is well adapted to produce such a reaction. The patient 
is laid and held on a table, usually much against his will, while strange 
lights and sparks and noises play about him. Indeed, it has been reported 
to us that the mere taking of a roentgenogram has caused a striking, though 
temporary, diminution in attacks.” 


YAWS 

(Frambesia Tropica; Plan) 

Yaws is an infectious disease of the tropics which is acute in its onset 
but chronic in its course. After a noncharacteristic prodromal period of 
two to four weeks, there appears a skin lesion known as the “mother 
yaw,” often upon tlie site of an abrasion of some other origin. From one 
to three months after the api)earance of this primary lesion, during which 
time the patient has generally been free of systemic symptoms, tlie secon- 
dary stage begins. This stage is characterized by a brief period of headache, 
rheumatic pains and intermittent fever, and then the appearance of the 
secondary crop of lesions. The eruption is quite generalized but occurs 
with greatest frequency on the limbs and face; there may be a ring of 
lesions around the anus and mouth; the scalp nearly always escapes. 
Characteristically a “yaw” is a nodule varying in size from a pea to a 
large nut and covered by a yellow or yellowish-brown crust from beneath 
which there exudes a thin fluid. If the crust is removed, there is revealed 
a raw surface the fungoid granulations of which have given the name 
“frambesia” to the disease (frambesia: raspberry). Surrounding this lesion 
there is a dark area in natives, a reddish area in whites. The lymph 
glands often enlarge in groups but never become painful or suppurate. 
Mucous membrane lesions arc very rare. Occasionally there is a juxta- 
articular condition closely resembling acute rheumatic fever, but it docs 
not respond to tlie salicylates. The lesions, which arc usually itchy but 
never painful, disappear in three to six months in children and six to twelve 
months in adults, leaving behind apigmerited or hyperpigmented areas. 
Most cases terminate at this point, but when a tertiary stage appears it is* 
characterized by a periostitis or ostitis, or by a gummatous type of nodule 
or ulceration, which, on healing, accounts for much later deformity. Gan- 
gosa, a very destructive condition of the nose and mouth, which often before 
it subsides has converted the two cavities into one hideous opening in an 
almost featureless face, is most probably an unusual manifestation of third 
stage yaws. 

The causative organism, Treponema pertenue (Castellani, 1905), may 
be found in abundance witliin the thickened epidermis in early yaws and 
also, as shown by Goodpasture, within the jicrivascuhar connective tissue 
of the papillae. This organism can with difficulty be differentiated from 
jT. pallidum of syphilis, but the lesions which appear when it is inoculated 
experimentally in both animals and man differ clinically and histologically 
from those of the latter disease. In addition, the primary lesion is never 
venereal, the central nervous system is not attacked, the disease is not 
hereditary, and an individual may have both yaws and syphilis at the 
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same time. The Wassermann test is positive, however, in practically all 
cases. Capt. C. S. Butler, (M. C.) U. S. N., is valiantly maintaining his 
thesis that syphilis and yaws are one and the same disease; the controversy 
interests me immensely, but 1 cannot come over to his side — not yet, at 
least! 

Yaws occupies no place in medical literature until after the discovery 
of America, which does not necessarily mean, however, that like syphilis 
it was introduced from the Western Hemisphere. Castellani opines that 
the disease may have had its original home in Africa since epidemics fre- 
quently broke out on slave ships and the early planters in the West Indies 
quarantined the newly arrived slaves in an attempt to hold it in check. 
At the present time it is unknown in Europe and perhaps has been so at 
all times, though a few cases develoi)ed among white troops quartered 
near black Africans during the recent World War. It abounds in tropical 
Africa, in the Federated Malay States and in Java. It is common in south- 
'ern China and in Burma, but is rare in India. It is very prevalent in the 
West Indies and tlie nortliern parts of South America, in the Philippines, 
and in all the mid-Pacific islands. Thieme states that yaw’s is so prevalent 
in Samoa that practically every native has had it at some time, children 
usually becoming inf(‘cted before the age of six, while Collin goes so far as 
to state that that one of the Loyalty Islands with which he is most familiar, 
Lifou, is in danger of depopulation by the disease. Cases are not infrec|uent 
in subtropical countries, especially around the southern coast of the Medi- 
terranean; a few have been reported from the south(»rn United States. The 
recent studies of Ramsey among the hill tribes of Assam, and of Lopez- 
Rizal and Sellards in th(^ mountains of northern Luzon, have completely 
upset the previous belief that the disease is confined exclusively to the 
lowlands, though in the highlands it does assume a somewhat different 
character. 


THERAPY 

Yaws is definitely and easily curable. The organic arsenicals, potassium 
iodide and tartar emetic are the most successful drugs. Bismuth is being 
tried and will probably be shown to have some value; mercury is prac- 
tically worthless. 

Neoarsphenamine. — ^This is the arsenical wdiich has come to be most 
used because it is the easiest to prepare and to inject and is productive of 
just as good results as is the old arsphenamine or any of the newer prepara- 
tions. It is often stated, and I suppose (luite generally believed by non- 
workers in yaws, that one intravenous injection of this drug suffices to cure 
•any case of the disease. This belief, however, accords but very poorly with 
the actual facts as they were developed by the excellent studies of Moss 
and his associates in Santo Domingo. These workers treated 1046 cases 
in the summer of 1920. About one half of the cases were reexamined from 
one to six weeks after treatment: of 362 cases given a single injection, only 
10.8 per cent were cured or practically cured at this time, v/hile of 169 
cases given two injections, 51.5 per cent were cured or practically cured. 
The final conclusion, however, based upon another examination of 419 of 
the original 1046 patients, which was made (1925) nearly five years after 
their treatment, indicated that about 50 per cent of a miscellaneous series 
of yaws cases may be cured by one injection, that a second injection does 
not greatly raise this percentage, but that three injections very considerably 
increase the number of permanent cures. During a brief visit to Haiti a 
few years since, I gained the definite impression that the one-injection treat- 
ment is not looked upon as satisfactory there, but that it is recognized as 
a necessary compromise with the ideal since most patients are- 
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improved by the injection that, unless hospitalized, they do not return for 
subsequent treatpient. Castellani writes: ‘Three to six injections at three 
to six day intervals are generally sufficient to obtain a clinical cure, though 
in many cases one injection is sufficient to make all the symptoms disap- 
pear.*' As in syphilis one injection causes the disappearance of the organ- 
ism from early lesions within forty hours (Goodpasture, 1923). 

The dose is usually 0.6 Gm. for adults, scaled down to one half or one 
third for children. Mixing the drug and water directly in the ampule is 
usually the preferred technic; for details of this method see page 100. 

Tartar Ihnetic and Potassium Iodide. — ^These two drugs are usually^ 
employed in the following formula, which is known everywhere in the 
tropics as “Castellani's Yaws Mixture”: 


IJ. Tartar emetic gr. j 0.0G5 

Potassiuni iodide 5j 4.000 

Sodium salicylate gr. x 0.650 

Sodium bicarbonate gr. xv 1.000 

Water (or chloroform water) to make 5i 32.000 


This amount (1 ounce of the mixture), diluted to three or four times 
the volume with water, is given three times daily to adults, counting every- 
one over fourteen years an adult; half doses are given to children of eight 
to fourteen, and one third or less to younger children. Only the tartar 
emetic and the potassium iodide are active against the causative organism, 
the sodium salicylate being added to hasten the disappearance of the thick 
crusts and the sodium bicarbonate in the hope of lessening the emetic 
properties of the mixture. This latter drug renders the preparation cloudy 
and inelegant, though it becomes clear when diluted with water at the 
time of administration. If emesis is produced, Castellani advises that the 
sodium bicarbonate be increased or that a small amount of an opiate be 
given before each dose. Europeans do not stand the full doses as well as 
do the natives. 

The mixture is given for ten to fifteen days, discontinued for a week and 
then given again for ten to fifteen days. The use of this formula is said to 
give very good results, though neoarsphenamine is preferred wherever it 
can be obtained. 

Bismuth and Mercury. — ^The various preparations of these drugs suit- 
able for intramuscular injection are used very much as in syphilis; that is 
to say, as an adjunct to the arsenicals (see pp. 210 and 205) ; but of course 
no such long courses of treatment are necessary as in the latter disease. 

PROPHYLAXIS 

In countries in which yaws is endemic all abrasions of the skin should 
receive immediate and thorough treatment with antiseptics because of the 
predilection of yaws for a wound site. Regarding insects as vectors of the 
disease there is very little direct evidence, though there are many who 
believe that the common housefly will some day be incriminated. Since 
the disease is cradicable, segregation of its victims would seem to be indi- 
cated, but such a thing, however rational, is certainly impossible of accom- 
plishment. It is most interesting to note that Sellards and Goodpasture 
(1923), writing of their experience in Santo Domingo, state that all persons 
infected with yaws were studiously avoided and were* barred from the 
villages, not by law but by native custom. Within the home, a small 
outbuilding was erected where the patient lived during the entire granuloma- 
tous stage, not being permitted in any of the •other buildings. It was their 
opinion that this primitive quarantine apparently of some value in 
checking the spread of the disease within the family.” They further state 
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that even in the Philippines, where no such measures are practiced, one may 
visit homes in villages where yaws is abundant without seeing any cases 
until search is instituted or treatment is offered. 


YELLOW FEVER 

Yellow fever is an acute infectious but not contagious disease which is 
transmitted from man to man principally by the bite of the mosquito, Aedes 
’ aegypti (Stegomyia fasciatm), although recent studies have shown that 
seven additional African, one other Oriental, and three additional South 
American species are capable of acting as vectors under laboratory condi- 
tions. Following the ingestion of the blood of a patient in the first three 
days of the disease, the filtrable virus umlergoes development in the body 
»of the female Aedes for about twelve days in warm countries, after which 
period and to tlie end of its life, about three months on the average, this 
mosquito is capable of transmitting the disease each time it bites. Since 
the discovery of the availability of several monkeys for experimental pur- 
poses due to their proved susceptibility to the disease, the work of Stokes, 
Bauer, Hudson (1928) and others has conclusively shown that the etiologic 
agent in yellow fever is not the Leptospira icteroideSy with which Noguchi 
worked so tirelessly, nor yet the Bacillvs hepnfodysfrophicans of Kuezyn- 
ski and Hohenadel, but belongs rather to the group of filtrable viruses. 

After an incubation period of two to twelve days, with an average of 
three to six days, the attack comes on suddenly ; most cases begin at night. 
There is malaise, chilliness, nausea and vomiting more frequently than in the 
prodromal stage of other infectious diseases, nosebleed, a rise in temperature 
to 102 F. or a little more, and headache, backache and legachc out of all 
proportion to this moderate degree of fever. The patiemt is very restless, has 
a congested face and gums and injected eyes, and complains of pain and 
thirst. Then, cither with or without a remission of a few hours, new 
symptoms appear and the “typical'^ picture is established: the restlessness 
and pain, especially that in the head, persist; the temperature rises to 104 
F., but the pulse curve not only fails to parallel this rise but actually falls 
away from the curve of the temperature; a dusky pallor overspreads the face, 
the mouth becomes parched, and the eyes become dry but still injected ; there 
is intense jaundice over the whole body; the gums bleed, the nose bleeds, the 
female genitalia bleed, there arc ecchyraoses liere and there about the body, 
and there is bleeding throughout the gastro-intestinal tract; nausea followed 
by acid vomiting comes on, there is severe epigastric pain, and finally the 
bclching-hiccup and persistent vomiting of blood (''black vomit”) appears; 
the urine becomes increasingly scant, is colored with bile and full of casts, 
and contains much more albumin than is ever seen in any other of the 
infectious diseases. This picture is usually fully established by the fourth 
day and death does not lag far behind, for the end comes on the sixth or 
seventh day in most fatal cases, "It is a bad death,” writes Carter, "as 
bad as hydrophobia or smallpox.” In recovered cases convalescence is 
rapid and there are no serious sequelae— which is an astonishing thing 
in view of the fatty degeneration of the liver and the large amount of 
tubular damage to the kidney that has occurred during the course of the 
attack. 

The negro is not naturally immune to yellow fever, but the disease is 
very mild in him; in all other races the severity equals that in the white 
man. One attack seems to confer lifelong immunity. The mortality rate 
is shown in Table 32, but it should be remarked that such figures as these 



278 


TREATMENT IN GENERAL PRACTICE 


Table 32. — Mortality in Recent Yellow Fever 


j 

Cases. 

Deaths. 

Mortality 

percentage. 

Guayaquil, Ocit., 1918--Mar., 1919 

38() 

217 

50.2 

Guatemala, July-Scpt., 1920 

10 

11 

68.7 

Salvador, May— Dec., 1920 

ISl 

91 

50.2 

Merida, bec.,''l919-t)ec., 1920 

5 

4 

80.0 

Vera Cruz, July— Dec., 1920 

106 

57 

53.7 

Gutierrez Zamora, 1920 

3 

3 

100.0 

Tuxpan, Aug. 29— Oct. 7, 1920 

86 

59 

68.6 

Senegal, 192(i 

27 

23 

85.1 

Senegal, 1927 

116 

109 

93.9 

Gold Coast, 1927 

107 

41 

38.3 

Rio de Janeiro, 1929 

738 

435 

58.9 


Total and average mortality 

1771 

1050 

59.2 


arc probably a little higher than the truth for the reason that a few liglit 
cases are doubtless not reported during cpidcimics. A laboratory test is 
now available for determining whether or not an individual has ever had 
the disease, the serum from persons who have suffered from it possessing the 
power of protecting rhesus monkeys from the effects of an injection of the 
yellow fever virus. 

Modern medical sanitarians, emboldened by the invaluable support of 
the International Health Board of the Rockefeller Foundation, have dared 
to contemplate a world entirely freed from yellow fever. Certainly their 
record to date is one that may be pointed to with wholesome satisfaction. 
Such epidemics as formerly occurred as far north as Spain, France, England, 
and the North Atlantic States are a thing of the past, thanks largely, it is 
true, to the change from sailing vessels with open water supplies to steamers 
with closed tanks ; but due in no small degrt^e also to the improved sanitation 
and quarantine facilities of ports. Tlie last outbreak in the United States 
occurred in New Orleans in 1905. By direct attack of the mosquito prob- 
lem, the disease has been eliminated from Mexico, Central America and the 
pestilential west coast of South America as also from the West Indies. Only 
a few areas still hold out, but the persistence of the disease in northern 
Brazil, Bolivia and Colombia in spite of extensive control work in the 
principal coastal cities, the serious setback in Rio de Janeiro in 1929, and 
the epidemic in the interior of Colombia in the same year, have caused 
serious apprehension among field workers, for it is recognized, according to 
such an authority as Sawyer, that a susceptible generation has been grow- 
ing up in the countries which have been freed from yellow fever and that 
disastrous reinvasion must be viewed as a possibility. The increasing use 
of the airplane certainly docs not lessen the threat; from South America 
to North America, or from West Africa to East Africa and then to India, 
are really not great distances nowadays as measured in flying hours. The 
outbreak along the w^est coast of Africa has resisted all efforts directed 
toward its control since 1926. It extends from Senegal to the Cameroons 
and has already numbered among its fatalities the internationally knojvn 
investigators, Adrian Stokes, William A. Young, Hideyo Noguchi, Paul A. 
Lewis, Theodore B. Hayne and A. Maurice Wakeman. Certainly the warn- 
ing of Pittaluga, of Spain, that the disease may soon again become a 
serious problem for Mediterranean countries, where A, aegypti prevails 
almost universally, must be seriously heeded if the period of world depres- 
sion enforces a curtailment of sanitary precautions. 
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THERAPY 

Principles. — Carter’s famous tlireo principles of treatment — rest, no 
food, water — were described by him as follows: 

“1. The patient should be put to bed and stay there. He can be moved, 
if necessary, during; the first twenty-four or forty-eij^ht hours; after this 
grave risk is incurred. He should exert himself the least possible, use a 
bed pan, and not lift his head to drink. Too much stress cannot bo laid 
on absolute i;cst, physical, mental and emotional;, it is essential. 

“2. No food is needed for the first three days; to withhold it longer may 
harm weak adults and children, though probably not for two days longer. 
The writer never saw a death from withholding food, but many from giving 
it; ip case of doubt it should not be given. AVhen food is first given, milk 
is not the best; the stomach is acid and, even with lime water, milk forms 
curds and causes pain and vomiting. Rice-water, the juice of oysters, 
fchicken soup, the yolk of a hard-boiled egg crumbled arc all better than 
milk. The appetite returns before it is safe to satisfy it. 

^‘3. Drink as much water as can be borne without vomiting, taking 
small frequent sips. Weakly alkaline water, natural or artificial, is best and 
should be taken cold. This is grateful to a tender (and acid) stomach. 
Vichy (Celcstins) was much esteemed in New Orleans. What is wanted, 
however, is water, to j)revcnt the kidney block, and if it cannot be taken in 
sufficient quantity by mouth, it should be given by enema — plain water, 
not saline. The writer has not used the continuous drip, but it should be 
good; the administration of water by hypodei’inoclysis, so far as observed 
by the writer, has been followed by death.” 

Miscellaneous Measures. — Most jdiysicians wlio have had experience 
in the disease advocate the giving of calomel, 2 to 3 grains (0.13 to 0.2 Om.) , 
followed in a few hours by a saline, as soon as the case is seen; it is hoped 
that the (Invaded hiccup-belching will be })rcvented or postponed by thus 
giving definite impetus to normal peristalsis; during the continued course 
of the disease, one or more daily enemas may be administered for the same 
j)urpose. 

Pain may perhaps be controlled in the early stages by such analgesics 
as phenacetin, 5 grains (0.32 Grn.), or pyramidon in the same dose, but the 
later and more severe pains in the lu^ad, back and epigastrium call for the 
use of opiates. Very small doses of morphine suffice here, i/J (j to % grain 
(0.004 to 0.008 Gm.) hypodermically; of course, after signs of severe kidney 
involvement appear, the opiates ani contraindicated. Writing of epigastric 
pain, Carter says: ^Tf the tenderness is severe and if the hiccuping-belch 
comes on — a precursor of black vomit — nothing ef|uals cocaine. A half (or 
even a wliole) grain in a minute capsule, washed down with a minimal 
amount of water, ac.ts like magic.” 

Serum Treatment. — Since the recent positive identification of the fil- 
trable nature of the yellow fever virus, and the discountenancing of No- 
guchi’s claims thereby enforced I shall not consider here, as in the first 
edition of this book, the results obtained by him with the L, icteroides pre- 
pared serum, for it is now recognized that he and his associates were prob- 
ably dealing with Weil’s disease and certain other jaundices which continue 
to accompany both the African and South American epidemics of the 
graver malady. 

PROPHYLAXIS 

The whole world knows what enormous projects have been made pos- 
sible, to say nothing of the number of lives that have been saved, by 
destroying the breeding places of the mosquito vector of yellow fever. 



280 


TREATMENT IN GENERAL PRACTICE 


This matter is of relatively easy accomplishment since Aedea aegypti is 
not such a wide-ranging mosquito as are Anopheles quadrimaculatuSy etc., 
the malaria mosquitoes. Aedes oviposits in artificial containers and col- 
lections of clear water near dwelling houses, seldom flying more than 100 
feet away from the site of her own hatching; when driven to it, however, 
she will oviposit in queer nooks and crannies, but always near a human 
habitation, which is the natural feeding ground. The larvae in these con- 
tainers may be destroyed by any, of the following means: (1) Adding 
kerosene once a week, (2) completely emptying once a week, (3) screening 
(18 meshes to the inch), (4) introducing small larva-eating fish. The 
fourth method is nowadays considered the most satisfactory. Destruction 
of all Aedes is not necessary, and indeed is seldom possible; there seems to 
be a critical number below which they are no longer capable of continuing 
an epidemic. Esi)ecially is this true in endemic centers where there is a 
great number of immunes. I certainly saw and was bitten by Aedes aegypti 
in Guayaquil, Ecuador, and in Buenaventura, Colombia, during a brief 
visit in 1922, though there had been no cases of. yellow fever in either place 
for some time. Indeed, small towns to which sojourners from outside seldom 
come, may even sterilize themselves in this way, i. c., all inhabitants having 
died or become immune through recovery, the AedeSy even though still pres- 
ent in swarms, has no disease to transmit. However, seaports and fre- 
quently visited inland towns cannot allow their mosejuito index to rise very 
high except at their own peril. 

Corhinunication with a stricken community only at midday is a rational 
procedure since this mosquito is principally a morning and evening feeder. 
Isolation and screening off of patients, without mosquito control, will not 
stop an epidemic cjxcept in very small towns where every case can be seen 
in the very beginning of an outbreak. 

Vaccine Prophylaxis. — Since the announcement of the discovery of the 
filtrable virus which is the causative agent in the disease, a number of at- 
tempts to produce a protective vaccine have been made but none were 
entirely successful until Sawyer, Kitchen and Lloyd (1931), by utilizing 
their modification of Tlieiler’s mouse protection test, were enabled to use 
living virus in the production of an agent of high antigenic power. With 
this new vaccine persons in the laboratory have been immunized to the 
extent of having demonstrable antibodies in their blood ; the serum of such 
persons when injected into monkeys protects them from virulent yellow 
fever virus from monkey source. Aragao (1933), of Brazil, has apparently 
eliminated the danger inherent in the use of pure virus by his recent modifi- 
cation in the technic of preparing the protecting serum. At the end of 
1933 no report has appeared of the use of these new prophylactic measures 
upon a large scale under field conditions, but it is certain that we are upon 
the verge of revolutionary developments in the history of yellow fever 
control. 



DISEASES CAUSED BY FLUKES 

INTESTINAL FLUKES 

The following intestinal flukes have been reported in man: Fasciolopsis 
buskii (India, Assam, Siam, Natal, Bbriico, Straits Settlements, Sumatra, 
Cochin-China, Tonkin, Formosa, and the coasts of China; F. rathouisi, 
F. goddardi and F, fuelleborni are i)r()bably identical witli F. bxiskii ) ; Wat- 
sonius watsoni (Nigeria); Hctcrophyes heterophyvs (Egypt, China and 
Japan); Metagonimus yokogawai (Formosa, Japan, Korea and China); 
Echinostoma ilocanum (Philippines) ; Echinostoma mala yaniini (Malacca) ; 
^Artyfcchinostonum sufrartyfex (Assam); and Eiiparyphium jassyense 
(Roumania). The only one of these flukes that is of sufficient importance 
to warrant further mention here is F. buskii^ which gives rise to a syndrome 
of diarrhea, anemia and edema in a very small proi>ortion of tlie individuals 
who harbor it. Those who have studied the disease are agreed that death, 
when it occurs, is apparently due to exhaustion. The vicious circle respon- 
sible for the perpetuation of the malady is as follows: (a) The use of human 
excrement containing the eggs for fertilizer, (6) the Iiatching of the eggs* in 
the water and their penetration into the body of certain snails wherein they 
pass a portion of their life cycle, (c) eruption of metamorphosed forms 
from the snail and their encystmcnt on aquatic plants, id) the catmg, raw, 
of contaminated water nuts, (c) maturation of the fluke in the human 
intestine where it sows its eggs. 


THERAPY 

Under proper anthelmintic treatment dead flukes appear in the stools 
within twelve hours. Thymol, betanaphthol and carbon tetrachloride have 
all been used successfully (for details of their employment see the section 
on worms). Barlow (1925) favored carbon tetrachloride. Goddard (1919) 
pointed out that all anthelmintics must be used with great caution (i. c., 
small doses) in these cases; his best results were obtained with beta- 
naphthol. Chloroform has also been used with good results but it is cer- 
tainly much too dangerous for routine employment. 


LIVER FLUKES 

Liver flukes are common parasites in sheep, cattle, pigs, dogs and cats; 
the following have been reported in man: (Honorrhis sinensis (China, Korea, 
Japan, Formosa, east coast of India, Annam, and the Philippines) ; Fasciola 
hepatica (scattered cases in Europe) ; F. gigantica (Senegambia) ; Distomum 
sibiricum (Siberia); Opisthorcis viverrini (Siam); Metorchis truncahis (Si- 
beria) ; Dicrocoelium dendriticum (scattered cases in Europe and Africa) ; 
and Opisthorcis noverca (Calcutta). The most important of these flukes 
is Clonorchis sinensis, which passes a portion of its life in the body of a 
small snail and later penetrates into a certain species of small fish in whose 
muscles it becomes encysted; when this fish is eaten raw the parasite is in- 
troduced into the intestinal tract of man and the other animals which harbor 
it, whence its eggs finally issue to complete the vicious circle. It seems pos- 
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sible for the majority of individuals to remain apparently healthy though 
the bile ducts, and occasionally even the pancreas and duodenum, are con- 
siderably infested with this fluke. When symptoms arise they are the fol- 
lowing: gastro-intestinal pain and tenderness, nosebleed, jaundice and 
bloody diarrhea; in severe cases edema, ascites, anemia, and death from 
cachexia. 

THERAPY 

The anthelmintic drugs have been a complete failure in the treatment of 
liver flukes. Shattuck (1924) has reported on the treatment of 6 asympto- 
matic cases with tartar emetic and arsphcnarnine. In 2 of these cases disap- 
pearance of ova took place during a course of intravenous injections of tar- 
tar emetic alone (for dosage, see Kala-azar, p. 77). In 1 case the ova 
disappeared suddenly after the intravenous use of a few doses of arsphena- 
mine which had been preceded by an intensive course of tartar emetic. In 
another case a like result occurred after a few doses of tartar emetic which 
had been preceded by an intensive course of sulpharsphenamine intramus- 
cularly. In the other 2 cases treatment was a failure. Shattuck writes: 
“The facts seem to indicate, first, that both tartar emetic and arsphenamines 
arc somewhat poisonous to Clonorchis; and, second, that it may be advan- 
tageous to give them in successive courses.*^ 


LUNG FLUKES 

The fluke, Paragonimus westermani (known also as P. ringeri and P. 
kcllicotti) , infests dogs, cats, pigs and the larger carnivorous animals over a 
wide range. It is also established as a human parasite in China, Korea, 
Japan, Formosa, Philippines, Sumatra, Peru, Venezuela and Mexico. No 
indigenous cases have occurred as yet in the United States, though animals 
are infested in the Ohio and Mississippi valleys. The fluke passes a part 
of its life cycle in the body of a snail and finally is taken up by fresh- 
water crab and crayfish. When these mollusks or crustaceans are eaten 
uncooked, or the water in which they have disintegrated is swallowed, the 
metacercariacn form of the fluke works its way through the tissues interven- 
ing between the intestinal tract and the lungs, in which latter organ it forms 
a cyst in which it undergoes full development. Not infrequently other 
organs or tissues, even the brain, are invaded. The pulmonary type of 
invasion is characterized by cough, frequent hemoptysis, and signs of 
cavity. The eggs are present in the sputum or feces. 

THERAPY 

So far as I am aware no successful treatment has been developed for this 
malady. 


BLOOD FLUKES 
(Bilharziasis) 

The disease which bears the name of Bilharz, who first wrote of it in 
1852, is caused by the three flukes, Schistosorn.a haematobium, S. mansoni 
and S, japonicum. The cycle of events is as follows: The eggs are dis- 
charged in the urine and feces of infested men or animals ; in fresh water, 
motile larvae develop and enter certain specific snails; after about six 
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weeks another form of larvae leave the snails and move about very actively 
in the water; it is these latter larvae that pierce the skin or buccal mucous 
membrane of persons or animals during bathing or drinking and set up 
the disease. The venous system is (juickly entered and in the larger portal 
vessels the flukes mature and become paired. In pairs (male and female) 
they then travel toward the periphery and become lodged in the submucosal 
veins of the intestines and bladder, where tI‘oy deposit enormous numbers 
of eggs ; more rarely the cerebral cortex, lungs and genital organs, especially 
the latter, are selected as sites for these flukey nuptial couches. The 
pathologic reactions consist in a cellular response to the general toxemia 
and a local inflammatory reaction to the presence of the aggregations 
of eggs. 

When the larvae pencitrate the skin tJiere is for a short time an intense 
pruritus and erythema; then, after what may be termed an incubation period 
of three weeks, the toxic symptoms appear: malaise, headache, cough, 
chills and fever, and abdominal pain and tenderness which finally localizes 
over the liver region. The symptoms due to the local processes in the 
bladder and intestine usually do not appear until another three to twelve 
months have elapsed. In the intestinal cases the symptoms arc not clear 
cut but there are usually recurrent attacks of bloody dysentery and colicky 
pain and tenesmus; there are jialpable papillomata of the rectum and 
distinctive signs upon sigrnoidoscopical examination. In bladder cases there 
is burning and frequent micturition, suprapubic aching, hematuria and 
urethral bleeding, and, perhaps in later cases, symptoms of cystitis and 
vesical calculus; tubercles and papillomata are found upon cystoscopical 
examination. There is a tendency for malignant growths to engraft them- 
selves upon these local lesions. Laboratory tests are of great assistance 
in the diagnosis of bilharziasis: marked cosinophilia, the presence of ova in 
the stools and urine and in sectioned tissue from the bladder and rectum, 
and a positive complement deviation test as devised by Fairley. 

Schistosoma haematobium causes the bladder type of bilharziasis. It 
prevails in Egypt to an enormous extent and is endemic in Tunis, Nyassa- 
iand. South Africa, Mesopotamia, and in foci scattered throughout Asia 
Minor; sporadically it occurs also in West Africa, the western portion of 
Australia, Persia, Madagascar and the two neighboring islands of Reunion 
and Mauritius. S. mansoni occurs quite generally in Africa, cases in 
Egypt, for instance, being often mixed, i. c., caused by infestation with both 
S. haematobium and S, mansoni. S. mansoni occurs alone also in Brazil, 
Venezuela and Dutch Guinea in South America, and in Antigua, Guade- 
loupe, Martinique and Porto Rico in the West Indies. S. japonicum occurs 
to a very considerable extent in rice-growing districts in Japan and in the 
Yangtze Valley in China; cases arc also being reported in the Philippines. 
I think the eventual spread of bilharziasis to other countries is reasonably 
certain, for the proper snail host for S. haematobium is common in ponds of 
the Mediterranean region. Recent experiments in Corsica, which is still 
free from infestation, have shown the ease with which colonial African sol- 
diers coming from regions in which the disease is endemic may infect the 
mollusks in that island. Of course isolated imported cases are occasionally 
diagnosed all over the world. 


THERAPY 

Prior to 1918 there was little that could be done for victims of bilharzial 
infestation. Then Christopherson introduced the use of tartar emetic, since 
which time we can legitimately speak of the disease as one in which we 
have a specific remedy. Davies (1927) treated 2100 cases in the Sudan 
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between 192i and 1924. In the latter year, 520 of these patients were re- 
examined arid only 28 (5.4 per cent) were found to be still infested. Sta- 
tistical studies made since that time are all in agreement that the drug is 
remarkably effective. It is given intravenously, % grain (0.032 Gm.) being 
dissolved in 6 cc. of sterile physiologic salt solution. Injections are given 
every second day and are increased by % grain (0.032 Gm.) on each occa- 
sion, though it is considered advisable to give no more than 2% grains (0.16 
Gm.) at. any one time; indeed, many patients will show signs of intolerance 
on much smaller doses than this (see Kala-azar, p. 77, for symptoms of 
tartar emetic intoxication). A total of 25 to 30 grains (1.63 to 2 Gm.) is 
needed for complete eradication of the disease. After a few days general 
clinical improvement begins and the number of ova in the urine or feces 
is considerably decreased. At the end of the first week there is an in- 
crease in the number of ova but many of them appear granular and black, 
and after two weeks half of them are obviously dead; at the end of the 
third week all are dead. Christopherson admits that granular . ova are 
passed in cases not undergoing treatment but points out that the number 
is never so large as in the treated cases. He believes that the tartar emetic 
kills the ova as well as the embedded flukes. If treatment has not been 
entirely successful, reexamination will show ova within a month or six 
weeks, whereas if reinfestation has taken place, the ova will not reappear 
until three or four months have elapsed. 

Bongcnault reports a patient who was very intolerant to the drug when 
given intravenously but who bore it very well when given by the rectum. 
He states that six daily enemas of 4 grains (0.25 Gm.) of tartar emetic in 
50 cc. of water were sufficient to effect clinical and laboratory cure. This 
is very astonishing in view of the fact that students of kala-azar have 
not been able to obtain satisfactory rectal absorption of the drug in that 
disease. I should think that in cases of bilharziasis (other than Schistosoma 
japonicum cases, in which there is ascites) in which the intravenous route 
proves unsatisfactory, the intraperitoneal route might be utilized as it has 
been in the treatment of kala-azar (see p. 78) . 

Fuadin. — ^This drug, which is one of the newer antimonial prepa,rations, 
has been in use since 1929. Khalil and his associates (1930) report more 
rapid “cures^^ than with tartar emetic. The treatment consists of nine intra- 
muscular injections beginning with 1.5 cc. and increasing, in injections 
every two days, to 5 cc. at the third injection and finishing the course at 
that dosage. Where necessary for cure, more injections are given. In 2041 
cases, they obtained cure after nine injections in 44.3 per cent, after ten 
in an added 13.4 per cent, after eleven in an added 2.1 per cent, and after 
more than eleven in 0.5 per cent. Uncured were 2.1 per cent, 32.8 per cent 
did not complete treatment and 10.5 per cent refused it. These observers 
find the drug less toxic than tartar emetic, but a number of experienced 
men have disagreed with them on this point: Gordon and Hicks (1930), 
Orenstein (1931), Maciel (1931). It is more expensive than the older drug. 

Spontaneous cure is undoubtedly effected in some cases of bilharziasis 
after a variable length of time, and it is often stated that ova cease to be 
passed in the urine and feces of an individual after three years of residence 
outside an endemic center. However, in Cutler’s review of the Americdii 
cases it is clearly shown that both clinical and laboratory evidences of the 
disease may persist for ten or more years of consecutive residence in a 
nonbilharzial country. 

PROPHYLAXIS 

The best method of preventing the occurrence of bilharziasis would be 
to eradicate the disease in all infested men and animals by the proper 
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employment of tartar emetic, or fuadin, but this is of couree a practical 
impossibility. The next choice among prophylactic measures is to seek the 
destruction of the snail which serves as intermediate host. Sufficient ad- 
vances have been already made in this direction to show that it is a prac- 
ticable means of fighting the disease, but only in some regions. Leiper 
advocated the periodic emptying and drying out of the irrigation canals in 
the Nile delta, which is an effective measure for the reason that nonoper- 
culate snails that harbor Schistosoma haematobium and S. mansoni there 
are easily killed by drying, but, as he says, the method “is scarcely appli- 
cable in the regions (e. g.. South .\frica) where the rivers arc infested”; 
the plan has been put into very successful operation in the Gezira district 
of the Sudan since 1925 when the new irrigation project which affected that 
great area between the Blue and the Wliite Nile went into effect. Still, 
even where there is river infestation, something may be ac(!omplished by 
^ the “drying out” method, as has been shown along the river Guairc in the 
' valley of Caracas, Venezuela, where such draining of the infested areas 
as was possible was accomplished and in addition cultivation of all lands 
bordering upon the river was prohibited. Iturbc, who has studied conditions 
there, believes that these measures arc to a considerable extent responsible 
for the local reduction in bilharzial incidence, though it should be remarked 
that a vigorous tartar-cmctic-treatment campaign was going on at the 
same time. The use of chemical agents against the snails is probably of 
better promise. Ammonium sulphate, which kills the snails and their eggs 
in a dilution of 1:1000, has been advocated as a chemical manure for use 
in the cotton-growing districts of Elgypt, but I do not know to what extent 
it has been employed. Copper sulphate, however, has proved its worth. 
Khalil (1927) reports that in an Egyptian oasis where 63.5 per cent of the 
inhabitants were infested with bilharziasis, coppetr sulphate was continu- 
ously added to the stream supplying the drinking water for four days and 
nights by an especially devised apparatus, the dilution aimed at being five 
parts of copper sulphate to a million of water. At the end of the experi- 
ment, all specific snails were dead and when the area was revisited after 
six months there were still no living snails. Tlic copper sulphate, thus used, 
was not observed to have any deleterious effects on vegetation, animals 
or man. Another method employed in Egypt is to add to the water of the 
canals sufficient of a commercial phenol solution to make a dilution of 1:20,- 
000. Religious propaganda against the fouling of water has also been an 
effective weapon there. The snails that harbor »S. japonicum live in the irri- 
gation ditches of rice fields and arc very difficult to eradicate for the reason 
that they withstand drying for a long period and succumb only to such 
chemical agents as arc quite destructive to vegetation also; quick lime, 
however, is said to eradicate them, though I am unable to describe here 
the details of its use. 

Suspected drinking water may be rendered safe for use by storing it in 
snail-free tanks for forty-eight hours or more, for most of the larvae perish 
unless they enter the human host within twenty-four hours after they leave 
the snail and all of them are dead at the end of forty-eight hours. Sand- 
bed filtration is not effective against them but Berkefeld or Pasteur-Cham- 
berland filters hold them back. The ordinary chlorination of drinking water 
does not destroy Schistosoma larvae. Water for ordinary washing and 
bathing purposes may be rendered safe (according to Leiper) by the addi- 
tion of cresol in the proportions of 1:10,000. 



DISEASES CAUSED BY WORMS 


A very large proportion of all the men, women and children in the world 
are infested with worms of one sort or another. Physicians who practice 
among the better class of people in large cities will doubtless find it difficult 
to accept this statement, but it is nevertheless possible to marshal a con- 
siderable bit of presumptive evidence in its support and even to cite a few 
statistics. We are all quite ready to admit that many types of worms are 
apparently capable of thriving at one and the same time in individuals who 
live in the tropics, but are prone to believe that nothing even approximating 
this state of affairs obtains in the temperate zones. Or perhaps some of 
us will accept a high incidence '^in the country but not in the city.” The 
truth is, I believe, that no one knows accurately just what this incidence 
is whether in town or country. Falling back upon what little is known, 
however, the evidence is very much in favor of a considerable degree of 
infestation. Schloss, in 1910, made consecutive examinations of the stools 
of 280 children, of whom he found that 28.57 per cent harbored worms. 
In De Buys and Dwyer’s series (1919) of 595 individuals, ranging in age 
from three weeks to eighteen years, the figure is even higher, namely, 53.2 
per cent. McLean, in studies which lead him to the conclusion that worms 
are of infrequent occurrence in New York City children living under good 
hygienic conditions, points out that Do Buys and Dwyer’s cases were 
studied in institutions treating the poorer classes only. In his own series of 
308 children in the out-patient department of the Babies Hospital, which he 
believes to be patronized by a better class of people, there was an incidence 
of worms in only 2.27 per cent; but I think that one can legitimately ques- 
tion his findings in view of the fact that, except in a few instances, only one 
specimen was examined from each child, and that, despite the supervision 
of the hospital pathologist, there is no evidence of the proper qualification 
in his clinical microscopists of whom he says only, “The examinations were 
made by two young women students of Hunter College.” The subject 
needs to be exhaustively studied, especially as to adult incidence. Magath 
and Brown (1927), of the Mayo Clinic, have written: “A careful study of 
the symptoms of these patients has revealed the fact that if they are ig- 
norant of infestation they never complain of symptoms, but if they know 
they harbor the worm almost any kind of symptom may be elicited.” Cer- 
tainly it is high time that the classical tetrad — anemia, eosinophilia, de- 
praved appetite and ova in the feces — should be dethroned as the only 
syndrome indicative of the presence of worms. 

It is my opinion that the investigator who will make a careful study 
(i. e,, several consecutive examinations) of the stools of several thousand 
individuals of all ages and classes in any city and its suburban environs 
in the north temperate zone will reveal a state of affairs which, in conjunc- 
tion with the nearly 100 per cent infestation of natives in many parts of the 
tropics, will quite amply support the contention that a large proportion of 
all persons in the world are worm infested. If this is so, then it becomes 
immediately evident that the treatment of helminthiasis deserves a much 
more important place than is usually accorded it in our medical schools. 

286 
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TAPEWORMS 

The principal tapeworms infesting man arc Taenia saqinata, T. solium, 
Hymenolcpis nana, and Diphyllobothrium. latum {Hothriocrphalns latus). 
The following have also been occasionally recorded: Hymenolcpis diminuta, 
H. lanceolata, Diphyllobothrium cordatum, Dipylidiuin eaninum, Diplo- 
gonoporus grandis, and Davainca madagaseariensis. Taenia saginata, the 
beef tapeworm, occurs all over the world wherever beef is eaten; it and 
Hymenolcpis nana are the two most common tapeworms in the United 
States and Canada. It attaches itself in the upper part of the intestinal 
tract of man only, usually but one worm being present at a time. The 
larvae encyst in the muscular tissues of cattle, and it is the eating of these 
tissues raw or insufficiently cooked that introduces the parasite into its 
human host. If beef is solidly frozen the larvae die within six days and 
they die also in ordinary cold storage of three weeks' duration, but in the 
'latter case their death is due not to the low temperature but to tlic fact that 
they are unable to survive the death of their host for a longer period. 

Hymenolcpis nana, the dwarf tapeworm, is quite common throughout the 
world though it particularly favors the warmer climates; in the Western 
Hemisphere it shares the honors with the l)eef tapeworm. It is acquired by 
the direct swallowing of the ova from an infested individual and is especially 
frequent in children. There is some presumptive evidence that the rat flea 
may act as intermediate host by harboring the larval stage of the worm. 
Taenia solium, the pork tapeworm, on the whole infests man much less 
frequently than the beef tapeworm but is rather common in parts of South 
America and also occurs in somewhat circumscribed areas elsewhere in both 
hemispheres; in North America it is of very infre(^uent occurrence. The 
larvae are encysted in the tissues of pigs and pass into the human intestinal 
tract when this ^‘measly” pork is eaten raw or insufficiently cooked. In- 
fested pork is not rendered safe for human corisumi)tion by cold storage 
or even by freezing. The larvae are also harbored in deer, bear, monkeys, 
dogs and cats., Man can become infested with the larvae by eating foods 
contaminated by another infested individual, as it do(‘s not seem necessary 
for the larval stage to be passed in another animal. The larvae sometimes 
wander about in the tissues and cause a variegated array of symptoms, the 
brain and the eye being most frequently afTected. The adult worm develops 
only in the incestinal tract. Multiplicity of w^orms is not the rule but the 
occurrence of more than one is more frequent than with the beef tapeworm. 
Diphyllobothrium latum, the broad or fish tapew'orm, is common in Japan, 
Turkestan, Roumania, Poland, Switzerland, many parts of Africa, and 
particularly in the countries bordering upon the Baltic Sea. The eggs of 
this tapeworm hatch in water and the larvae enter the bodies of certain 
small crustaceans; fish are infested by swallowing the crustaceans and man 
by swallowing, uncooked, the fish. Neither smoking nor salting will destroy 
the larvae; only thorough cooking wdll do it. The adult worms develop in 
large numbers in the intestinal tract of man, dogs, cats, foxes, and perliaps 
all other fish-eating animals; they arc very long-lived, a case being on 
record in which one of these worms w^as harbored for sixteen years. It 
is therefore not remarkable that the western portion of the Great Lakes 
region of the United States and Canada, so largely populated by immigrants 
from the Baltic region, has finally come to be recognized as an endemic 
focus for the dissemination of the larvae of this worm. Warthin, in 1897, 
warned that this might be expected, and his later observations and those 
of Vergeer have proved how true was the prediction. At least four species 
of food fishes have been already inculpated. It seems that these are 
taken commercially in only very small amounts from the contaminated 
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portion of Lake Superior, but Vergeer believes that infestation will spread 
through the shipping east, for the Jewish trade, of large amounts of fresh 
fish from Lake Winnipeg, Lake Manitoba, Lake of the Woods and Lake 
Winnepegosis. To date, the end of 1933, 1 find the records of 43 indigenous 
cases (Magath, 1933), and undoubtedly many times this number have not 
found their way into the literature. 

Tapeworm infestation is said to be manifested by any or all of the 
following symptoms: Abnormal appetite, picking of the nose and scratching 
of the anus, restlessness at night and a large array of nervous symptoms by 
day, vertigo and a sinking sensation, anemia, a sensation of weight in the 
epigastrium, attacks of colicky abdominal pain, nausea and vomiting, and 
ova in the stools. The ova can always be found if the raicroscopist is an 
expert and is not satisfied with a single examination. In the case of Taenia 
saginata, segments often wander out of the anus when the patient is not at 
stool so that he soon becomes aware of his malady; segments of the other 
members of the group are usually passed unnoticed with the feces. The 
anemia is most frequent in individuals harboring Diphyllobothrium latum^ 
in whom the blood picture often closely resembles that of pernicious anemia; 
they often liave puffed ankles as well. However, it cannot be too strongly 
impressed upon the reader that his patient may harbor any of the tape- 
worms and manifest no symptoms whatever. To examine the stools of 
any individual whose symptoms are of a vague nature is good practice. 


THERAPY 

In the treatment of a patient infested with any of the tapeworms several 
things arc essential to success. In the first place, the intestinal tract must 
be thoroughly cleaned out in order that the vermifuge may have free 
access to the parasite. The work of Macht and Finesilver has shown that 
magnesiuui sulphate is the best catliartic to employ for this purpose since 
for several hours after its use the absorption of all other drugs is much 
retarded. Second, the dose of the vermifuge must be large enough to stun 
the worm but not to kill him, for excessively large doses, and oftentimes 
even moderate doses, are somewhat dangerous to the patient. Death follow- 
ing the use of these vermifuges is rare, but great depression and even* col- 
lapse are not infrequent; therefore the patient should be caused to stay 
quietly in bed throughout the course of the treatment. Third, the dose of 
the drug must be followed by another saline purge in order to sweep out 
the worm and the remnants of the drug. Fourth, careful search must be 
made for the head. If the treatment has been successful it will nearly 
always be found if properly searched for by the physician himself, though 
it sometimes is discharged separately within the next few days, or it may 
be digested and not discharged at all ; the latter occurrence is probably very 
rare. In any case, if ova continue to be passed in indication that the treat- 
ment has failed, it should not be repeated in less than one month and in 
weakly individuals not for a much longer time. 

For a brief general presentation of the toxicology of vermifuges, see 
page 312. 

Aspidiiun (Male Fem). — The usual dose of the oleoresin of aspidium 
as gauged for children is 0.5 Gm. per year of age, but not to exceed 6 Gm. 
Indeed, even in an adult, it is doubtfully advisable t-p much exceed this 
latter dose. The substance is extremely disagreeable in taste and is difScult 
to disguise. The following prescription, which is for a child of five, is 
about as satisfactory as any; 
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Oleoresin of aapidium gt*. xl 2.6 

Fluidextract of glycyrrhiza Siiss 10.0 

Syrup of orange flowers 5v 20.0 

Peppermint water to make ' Sij 04.0 

Label: To be taken in one dose. 


Magath and Brown have described the following procedure as employed 
at the Mayo Clinic: 

Preparation of the Patient. — The patient should not liave luncheon or 
supper the day preceding treatment; black coffee or tea and water may 
be taken freely. At 6 r. m., from 15 to 30 Cm. of magnesium sulphate is 
administered, and at 6 a. m. the same dose is again administered. 

^^Administration of the Drug. — The patient is not given breakfast, and 
after the bowels have moved, 30 cc. of th(‘ following emulsion is adminis- 
^ tered: oleoresin of aspidium, 6 cc. or Cm.; pow(lert‘d acacia, 8 Cm.; distilled 
water sufficient to make 60 cc. One liour later, a second 30 cc. of emulsion 
of aspidium is administered. Two hours later 30 Cm. of magnesium sul- 
phate is administered; two liours after this a large soapsuds enema is given. 
The patient then passes the stool into a container, which is sent, together 
with the stool passed before the administration of the drug, to the labora- 
tory. He is cautioned not to put toilet paper into the specimen. 

‘^Search for the Worm Head. — If the patient has been properly prepared, 
the stool will consist of practically nothing but water, a few shreds of 
digested food, and the worm. The top half of the stool, which usually 
consists of about 2 (puirts of winter, may be poured off, and the rest of 
it is poured through a sieve with a 20-mesh bottom. Warm tap waiter 
is now run through the sieve, and if the procedure is i)roperly carried out, 
the sieve will contain nothing but the worm. The (contents of the sieve 
are now emptied into a flat enamel pan measuring about 25 by 30 cm., the 
bottom of which has been painted black with asphalt paint. The sieve 
is rinsed out into the pan by ninning water through the bottom. One 
may then carefully look for the head, using wooden applicators. . . . 
If each step has been carefully carried out, the finding of the head will be 
comparatively simple. The large soapsuds enema given at the end of 
the treatment is extremely important, for often, when the worm is dislodged, 
the head breaks off and passes into the colon, wdierc it will remain unless 
swept out by the large enema. It is also essential to use saline purgatives 
instead of castor oil as aspidium is highly toxic and soluble in oil. We 
believe it safer to carry out the treatment* in one day rather than to have 
the patient take the anthelmintic the night before.'’ 

Pepo. — Pumpkin seeds not over a year old, and the fresher the better, 
have definite anthelmintic value. Thirty to 50 Cm., according to the 
age of the individual, may be given as a dose. They should be reduced to a 
paste in a mortar and rubbed up with sugar and perhaps a little honey. 
It is said that children will readily accept this mixture, to which a little 
milk may be added if desired. 

Pomegranate Bark (Granatum). — ^From 50 to 60 Gm. of fresh bark are 
thoroughly bruised in 750 cc. of water and allowed to stand for twelve 
hours; this is then boiled to about 500 cc., cooled, a little syrup added, 
and administered. An effective remedy but one which is nearly always 
vomited. Half this dose is sufiicient for children. 

Pelletierine Tannate. — This is a mixture of several alkaloids of the 
above bark and is easier to give since the dose is small, being only 4 grains 
(0.26 Gm.) and it can be easily suspended in simple syrup. This is con- 
sidered by many practitioners to be the most surely effective of all the 
vermifuges available for the treatment of tapeworm, but it is to6 tosuc for 
19 
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any but very robust individuals and it should perhaps never be given to 
children at all. 

All the other vermifuges are used, of course, in the treatment of tape- 
worm, but I believe that none arc as uniformly effective as those above 
described. A word should be said, however, about the “early bird” treat- 
ment that is still employed in so many hospitals. This concoction is pre- 
pared as follows: 


Pumpkin seed 8 Gm. 

Cusso 4 

Pomegranate 4 ** 

Make an infusion, to which is to be added: 

Karnala 4 “ 

Oleoresin of aspidium 4 “ 

Glycerin 15 cc. 

Mucilage of acacia 15 “ 

Water to make 240 “ 


This quantity is taken in two drafts two hours apart, after the usual 
preliminary treatment. Bastedo says: “The ^early bird’ usually gets the 
worm,” but he has several times seen severe gastro-intestinal irritation with 
vertigo and prostration result from the use of this mixture. 


HYDATID CYST 
(Echinococcus Disease) 

Taenia echinococcus is a small tapeworm of the dog and his congeners, 
the jackall, the wolf, etc.; more rarely it is contracted by other carnivorous 
animals. The ova are spread in the feces of the infested dog and are also 
deposited upon the objects which he licks with his tongue. Grass-eating 
animals such as cattle, sheep, pigs and rabbits take up the ova with their 
food and act as secondary hosts for the parasite; when the dog eats the 
uncooked viscera of these animals he acquires the larval form of the worm, 
and so the vicious circle is perpetuated. Man may acquire the ova by too 
intimate association with infested dogs, or by ingesting uncooked con- 
taminated vegetables or drinking water. The embryo is freed by the di- 
gestive juices in the stomach, passes down the intestine, is taken up by 
the portal vein and passes to the internal organs, where the larvae in 
developing cause the condition known as echinococcus disease. The liver is 
the stopping place for the parasite in about 75 per cent of the cases, the lung 
in about 9 per cent, and all the other organs and tissues combined in about 
16 per cent. Since a pathologic description of a hydatid cyst is not within 
the province of this book, it must suffice here to say that the ultimate 
form of this cyst is a brood capsule which contains, if not secondarily 
infected, a crystal-clear fluid and a great many scolices or rudimentary 
worm heads; there are usually quite similar cysts within the cavity of 
this primary cyst, and even these secondary cysts may themselves contain 
cysts. The symptoms are those of a characteristic tumor in an individual 
not otherwise greatly affected in health. a:-Ray and the complement 
deviation test are of great assistance in making the diagnosis. Of course 
if rupture takes place into any of the body cavities, the symptoms of 
shock and collapse are to be expected. After such a rupture a new crop of 
cysts may develop in great number. If a cyst becomes infected, which 
often takes place through the bile ducts apparently, the picture of sepsis 
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plus jaundice and often urticaria is superimposed. In regions where the 
disease is frequently encountered it is not often confused with other entities, 
such as malignancy, tuberculosis, etc., but where it is unusual the diagnosis 
is rarely made outside the operating or autopsy room. 

At the present time echinococcus disease is most prevalent in Australia, 
the Argentine, Uruguay, Cape Colony, southern Brazil, Mecklenburg, Pome- 
rania, Bavaria, Switzerland, Austria, Yugoslavia, Dalmatia, Bulgaria, 
Greece, Turkey, Russia, Siberia, and Iceland. In the last-named country 
it has long been a serious problem, but, according to Matthiasson (1927), 
its incidence is now rapidly declining as the result of educational propa- 
ganda, the increase in number of physicians, and a great decrease in the 
number of dogs. In North America, Alills* review shows a total of 379 
cases to have been reported up to 1927. 

THERAPY 

I am unable to find any satisfactory evidcuice that either drugs or 
biologicals arc of the least value in the treatment of hydatid cyst. Direct 
surgical attack, on the other hand, is often productive of most excellent 
results. Theoretically, the use of the .r-ray would be indicated, but the 
work of Deve has conclusively shown that its emi^loyment is impractical 
for the reason that the scolices wdthin the cysts succumb only to a dose of 
the ray which would be highly injurious to the tissues of the patient. 

PROPHYLAXIS 

Regarding prevention of this disease, the Argentine Government Com- 
mission reported as follows (as quoted i)y Herrera-Vegas and Cranwcll): 

^With the knowledge of the cycle whi(di the j)arasitc n\ust make in 
order to complete its evolution, we can understand that it may be inter- 
rupted in two ways; either on its outward passage, from the dog to the 
ruminant, or on its return from the ruminant to the dog. The first stage 
is represented by the dissemination of the taenia ova over the herbage of 
the country, the vegetables of the gardens, and in the drinking water, 
whence they pass into the organs of man or of other animals. Can this 
first migration, or first evolutionary hemicycle, as Deve terms it, be inter- 
rupted? As far as the animals arc concerned, it is exceedingly difficult, 
as they cannot be prevented from eating the herbage or drinking the con- 
taminated water. As for men it could only be done by vigorous hygienic 
measures, such as the boiling of all water and vegetables, which would be 
difficult to put into practice. 

“The second hemicycle Ss represented by the passage of the cysts con- 
tained in the viscera to the intestine of the dog. It is easy to see that it 
would be practical and easy to prevent the return of the parasite during 
this migration to the carnivora. As the dog can be infected only by eating 
contaminated viscera, the destruction of the offal would be sufficient to 
suppress completely the Taenia echinococcus, the common source of hydatid 
cysts in men and animals. From the above w^e see that prophylactic 
measures must be classed in the two following groups: 

“1. Those referring to the first evolutionary hemicycle and which would 
protect man; these measures consist of the hygienic rules: to drink pure 
water, not to eat raw vegetables, and to avoid contact with dogs. 

“2. Those referring to the second evolutionary hemicycle, prophylactic 
methods 'par excellence,' which are practical in realization and which pro- 
tect both men and cattle; these measures consist of the reduction of the 
number of dogs, feeding them with cooked meat, and the burning of the 
viscera of animals used for food, which may contain cysts." 
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ROUND-WORMS 
(A) THE COMMON ROUND-WOftM 

Ascaris lumbricoides is the most common of the intestinal worms in- 
festing man. It is quite ubiquitous, but in cool climates' is encountered 
usually only in children. In the tropics, however, where reside more than 
half of the inhabitants of the globe, the incidence is very much higher and 
the worin occurs in individuals of all ages. For instance, the recent studies 
of Noone, Waltz and Donally (1927), in Philadelphia, showed the worm 
to be present in only 2.3 per cent of 304 school children, whereas Fernan- 
NuSez (1927), in Barranquilla, Colombia, found it present in 33.9 per cent 
of 1336 adult laborers. In China, and other countries where the Chinese 
custom of employing night-soil in vegetable gardens prevails, it is also 
harbored with a frequency which is astonishing to practitioners in Europe 
and North America. Tn Morgan’s series (1927) ol 976 patients in China, 
30 per cent showed Ascaris infestation; in Ludlow’s series (1927) of 454 
patients in Korea, 45.5 per cent were infested; and in Walker’s examinations 
of British troops in the Singapore garrison (1927), the infestation varied 
in the different companies from 65.35 to 79.54 per cent. 

This parasite needs no intermediate host for its full development. When 
the egg is swallowed by man it hatches in the small intestine, migrates to 
the liver and then to the lungs; from the latter situation it passes up the 
trachea and down the esophagus and through the stomach to settle down 
to maturity in the small intestine. An individual usually harbors from 
four to six of the adult parasites but sometimes the number is much greater 
than this. Any, many or no symptoms may herald the presence of round- 
worm; the infestation is most often diagnosed by suspecting its presence, 
i. e., searching for the ova in several stools. When an individual harboring 
round-worms develops fever, as during the course of one of the infectious 
diseases, the worms seem to be disturbed and show some tendency to wander 
from , the intestine into the stomach, esophagus, upper air passages, bile 
ducts, or even more remote parts of the body. Remote wanderings are very 
rare, however. Christie found only ten instances of migration in a study of 
800 postmortem reports of round- worm cases. Their liability to complicate 
laparotomy cases is of more importance and should be taken into account 
in all regions of heavy infestation. Ludlow’s experience in Korea has shown 
hin^ the advisability of routine anthelmintic treatment prior to surgical 
procedures in all cases in which it is not definitely contraindicated.. 

Therapy 

Santonin. — ^This drug is the oldest of the remedies used against round- 
worms and is perhaps the one still most freciuently employed. Being in- 
soluble outside the intestinal tract and practically tasteless, it may be easily 
administered to children by incorporating the dose with a little sugar. 
Calomel or castor oil, which are used to lessen the absorption and to sweep 
out the stunned worms, may conveniently be added to this mixture; the 
Compound Tablet of Santonin (N.F.), containing ^ grain (0.03 Gm.) of 
the drug and an equal quantity of calomel, is so pleasing to children that 
they will eat too many of the tablets if the supply is not carefully guarded. 
Ransom, in his excellent treatise on the intestinal parasites of man, 'mites 
of the use of santonin as follows: 

may be given in a dose of 1 to 3 grains (0.065 to 0.2 Gm.) to adults, 
mixed with an equal quantity of calomel, or to children at the rate of Yq 
grain (0.01 Gm.) per year of age, also with calomel. This dose is given 
two or three days in succession and the treatment repeated in about ten 
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days if eggs are still present in the feces.” Castor oil may be substituted 
for the calomel in a dose of from 1 drachm to 1 ounce (4 to 32 cc.), depend- 
ing upon the age and size of the patient. 

Very large doses of santonin have often been given without untoward 
results, while small doses have not infrequently caused severe poisoning. 
It is doubtful if one can with impunity exceed 3 grains as the maximum 
adult d(^e. I have so often recounted to my students an astonishing and 
illustrative experience which befell me during a brief sojourn as ship’s 
surgeon in the tropics, that I would feel quite remiss if I failed to place it 
on record here. One day, off the coast of Ecuador, a Mexican fireman 
appeared at my door and announced that he had “borned a bug.” Being 
entirely without understanding of his meaning, and furthermore altogether 
fearful of the volubility which I knew would greet an attempt to question 
hini in my sorry distortions of his native language, 1 merely signified a 
desire to be led to tlie scene of this delivery. Whereupon he promptly 
conducted me to the after part of the main deck, where, surrounded by a 
a gleeful group of his fellow-countrymen, a large round-worm lay in the 
scuppers. And before I could quite realize the significance of the scene, 
he began obligingly to cough and retch — and in a moment, with the assis- 
tance of two fingers inserted into his throat, he had brought up another! 
But now for the illustrative part of the tale, so far as it concerns the drug 
under discussion. This man gave a history of malaria which had been 
“cured” two years before, and was certainly not suffering from any sort 
of febrile disturbance at the time of this incident; furthermore, at the 
examination of the crew six weeks previously, and often in deck encounters 
since, I had remarked him as an exceptionally robust and hearty fellow. 
I therefore gave him 6 grains of santonin, 3 grains of calomel and a little 
sugar — with the result that within the hour he was in convulsions, from 
which he went into coma, and only escaped foregathering with his Aztec 
fathers because they seemed not quite ready to call him in. Moral to 
adorn a dull tale: never give 5 grains of santonin to any man alive ij it is 
desired that he continue in that condition. 

Oil of Ohenopodium. — This drug has latterly won a high place for itself 
in the treatment of round-worm infestation. All laboratory experiments 
have shown it to be more effective than santonin, and time will doubtless 
confirm these findings for the human. It has the additional advantage 
of being less toxic than santonin. As its use in round-worm is practically 
the same as in hookworm, the reader is referred to the discussion of the 
latter ‘infestation (see p. 305) for a description of methods. 

Hexylresorcinol. — Lamson (1931-32) and his associates have removed 
between 90 and 100 per cent of ascarids with this drug. Administered in 
crystalline form in hard gelatin capsules (the oil in which the drug is dis- 
solved in the commercial caprokol greatly lessens its anthelmintic action) 
in the following dosage: 0.4 Gm. to very young children; 0.6 to 0.8 Gm. to 
those from six to twelve years; 1 Gm. above twelve years. The drug is 
given on an empty stomach in tlie morning, no food allowed for four to five 
hours, and then a saline purge the next morning. Occasionally there have 
been complaints of slight gastric irritation and a few patients have vomitpd^ 
but nothing of more serious moment has been recorded. The objectionable 
feature of this new treatment is that the drug, when given thus in crystalline 
form, reacts with the gelatin of the capsules after a time— almost imme- 
diately in warm, moist climates where infestation is heaviest. Brown (1932) 
has stated that by the substitution of sugar-coated pills practically equally 
as good results can be obtained: 90 per cent reduction in the 650 persons 
treated; two doses three weeks apart increased this to 93 per cent. In 
addition to the above-mentioned gastric irritation, an occasional isup^ficial 
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“burn” of the mucosa of the mouth will be seen if children are allowed to 
chew the pills. It is hoped that a more satisfactory method of administra- 
tion will soon be devised. 

Carbon Tetrachloride. — This substance, which has been a valuable 
addition to hookworm therapy, is not nearly so valuable as cither santonin 
or the oil of chenopodiuin in the treatment of round-worm ; it will therefore 
not be discussed further at this time. 

Spigelia. — ^This drug is a very weak vermifuge. It was formerly much 
used in the South, where it is known as “pink root,” but I believe that it 
has even there largely given way before the more efficacious santonin or 
oil of chenopodium. It is used as the fluidextract, the dose of which is 1 to 2 
drachms (4 to 8 cc.) according to age. Very young children can tolerate 
the 1 -drachm dose, though there arc some cases of poisoning on record. It 
should be followed after several hours by a cathartic. A popular mixture 
is that of equal parts of the fluidextract of spigelia and the fluidextract of 
senna, the dose of this mixture being, according to age, 2 to 4 drachms 
(8 to 16 cc.). If catharsis has not occurred after a few hours it is well to 
stimulate peristalsis with a saline enema. I have always thought this' a 
Very poor preparation as the senna is almost certain to gripe. 

(B) THE PINWORM OR SEATWORM 

Oxyuris vermiculari^ is a frequent infester of the anal region in infants 
and young children all over the world, but, as in the case of all worms, most 
frequently in the warmer climates. Adults do not often harbor this worm, 
and among children it is more commonly encountered in the city than in 
the country. An intermediate host is unnecessary, the entire life cycle being 
passed within the infested individual. The vicious circle is as follows: When 
the eggs are swallowed, the worms hatch and develop in the small intestine 
and appendix, but when mature they pass down to the lower part of the 
large intestine ; when the females are ready to deposit their eggs they crawl 
out of the anus and wander about the perineum, even entering at times 
the vagina; the biting of the worms in the rectum and on the perineum 
causes intense itching; in the process of scratching many of the females arc 
crushed and their eggs liberated; the hands, contaminated with egp, are 
ultimately carried to the mouth, and the whole circle is completed with the 
reinfestation which thus takes place. The severe anal pruritus is the only 
definite symptom of pinworms, though it is perhaps not entirely incorrect 
to ascribe some of the nervous disturbances of young children, especially 
those with erotic manifestations, to this infestation. Some observers believe 
that the worm is responsible, directly or indirectly, for many cases of appen- 
dicitis, but this is certainly not proved though the worms are many times 
found in that appendage when it is removed. Diagnosis is made upon 
finding the eggs in the feces, but this often requires the examination of many 
specimens; time will be saved if scrapings from the perianal region are 
searched as well. Serbinow and Schulmann (1927) report that in two 
children's institutions in the Ukraine a very low Oxyuris infestation was 
made out — only 3.5 per cent of the inmates in one of them — ^when careful 
examination of the feces was made by the salt flotation method, but when 
they examined the material obtained by scraping the anal folds lightly after 
moistening with caustic soda solution, 62 to 69 per cent of the children were 
found to be harboring the worm. 


Therapy 

The length of the life cycle of Oxyuris, from the time the eggs are in- 
gested to t^e time the females crawl out the anal opening, is a little more 
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than two weeks. If, therefore, the conveyance of eggs from anus to mouth 
by contaminated fingers can be absolutely prevented for a period of two to 
three weeks, the infestation will be cured. Tlrs apparently simple feat is 
extremely difficult of accomplishment. The treatment should begin with 
a full bath with soap and water, special attention being paid to the anal 
region. After this the anal region and perineum are to be anointed with an 
ointment composed of 2 per cent of ammoniated mercury in equal parts of 
lanolin and petrolatum, a pad of cotton applied, and the child clothed in 
heavy drawers that are closed front and back. • After each defecation the 
anal region is to be thoroughly washed witli soap and water, the ointment 
and a fresh pad applied, and the drawers put on again. At night, when the 
itching is at its worst, the following anesthetic preparation may be sub- 
stituted for the mercury ointment. 


Ethyl aminobenzoate (benzocainc) gr. xlv 

Salicylic acid Ri*- xij 0 . 7.S 

Hydrous wool fat (lanolin) Sss ir).0 

Petrolatum to make .Si iiO.O 

Label: Apply as directed. 


It may be necessary to tie the hands, especially at night, so that they 
cannot be carried to the site of itching. In any case, the cleansing of the 
hands is of the utmost importance since ordinary washing will not suffice 
to rid them of the eggs. They must be thoroughly and frequently scrubbed 
with brush, soap and water, and the nails kept scrupulously clean. Daily 
full baths are desirable. If several children arc closely associated, all must 
be simultaneously treated else mutual reinfection will be certain to take 
place. Bed sheets should be boiled at least twice weekly. 

It is believed that a carbohydrate-free diet, such as would be used in 
the treatment of diabetes rnellitus, is of advantage in these cases, but I know 
of no careful studies showing that this is true. 

Internal Medication. — It is the usual practice to use vermifuges by 
mouth in the treatment of pinworm but they are of very doubtful value, 
though of course in obstinate cases all measures must be tried. Santonin, as 
employed in round-worm infestation (sec p. 292), and oil of chen()i)odium, 
as employed in the treatment of hookworm (see p. 305), arc the two drugs 
most often used. Recently, Brow'ii (1933) has rc'ported good r(\sults in a 
small series of cases in which he used hexyln^sorcinol ; tlie following is 
recommended; (a) No food until noon; (b) the drug in pill form, V/^ 
grains (0.1 Gm.) per year of age up to ten years, with a maximum dose of 
15 grains (1 Gm.) ; (c) drink plenty of water; (d) after soapsuds enema, 
an enema of crystalline hexylresorcinol in wat(^r in proportions of 1 : 1000, 
the enema to be given high and retained five minutes. Fernan-Nunez (1927) 
has claimed that intramuscular and intravenous injections of the oil of 
chenopodium arc specific for Oxyurisy and, indeed, has shown that this is 
true; but feraillie has pointed out that both animal and human experitmee 
has proved that the reactions are too severe to justify the employment of 
this type of medication in a condition which, though bothersome and obsti- 
nate, is practically never a real menace to life. 

Rectal Medication. — The female Oxyuris is difficult to discourage in her 
egg-laying orgies about the anus. It is certain that the use of rectal irriga- 
tions is entirely secondary in imjmrtance to the regimen of scrupulous clean- 
liness already described. Many formulae have been employed, of which 
I can list but a few here; they are all intended for use every day or every 
second day over a long period of time. The quantity administered should 
be sufficiently large that retention is impossible, though the patient should 
be instructed to resist expulsion as long as possible. 
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(а) Saline. — Six per cent aqueous solution of sodium chloride (approxi- 
mately 15 teaspoonfuls of salt to the quart of warm water) . 

(б) Qtuzssia. — Two ounces (64 Gm.) of the chips are to be added to 
1% pints (750 cc.) of water and boiled down to 1 pint (600 cc.), strained, 
and introduced when cooled to body temperature. This infusion may be 
made in saline, as above, instead of water. 

(c) Salicylic Acid. — The following formula is used: 

IJ. Salicylic acid 3ss 2.0 

Sodium borate Sss 2.0 

Water to make Oj «500.0 

Introduce warm, using half quantities for young children. 

(d) Soap. — The ordinary warm soapsuds enema is employed; many 
qf the females are believed to be killed by 1 per (!ent soap solution. 

(c) Vinegar. — Ordinary table vinegar in the proportions of 30 to 100 
parts to 1000 parts of warm water. 

(/) Quinine. — Any of the quinine salts may be employed in 1; 2500 to 
1: 1000 aqueous solution. The possibility, which is not at all remote, of 
inducing cinchonism must always be taken into account. 

(C) WmPWORM 

Trichocephalus dispar is a very common worm all over the world, but 
is most frequently harbored in warm climates. Smillie states that it is 
probably the most widely distributed worm in the United States except 
Ascaris. In Colombia, South America, Fernan-Nuhez found it present in 
41 per cent of 1336 laborers. No intermediate host is required to complete 
the life cycle of this worm. Infestation takes place when the eggs, which 
are distributed in human feces, are swallowed in contaminated water or 
upon uncooked food. The adult worms inhabit the cecum and appendix 
principally. Trichocephalus only very rarely causes symptoms and when 
these symptoms arise they are too variable to permit of description here. 
For the most part, however, the worm seems to be harmless — if, as is 
extremely improbable, one is justified in considering harmless any parasitic 
invader of the body. 

Therapy 

Probably the most effective substance for use against this worm is the 
fresh sap of a fig tree. Ficus laurifolia, peculiar to certain river valleys of 
Colombia, where it is known as ‘^Leche de Higucron.** Fernaii-Nunez states 
that it has been used for centuries by the South American natives and that 
he has employed it with very good results but that it is not generally used 
by physicians there because of the difficulty of obtaining it in sufficiently* 
fresh state. Aside from this substance, which has only recently begun to 
be' investigated, thet-e is no other drug which gives any sort of uniform 
results. The one most successfully used is the oil of chenopodium (see the 
discussion of hookworm treatment for details of its employment) . Fernan- 
Nunez says that it should be repeated three times at intervals of ten days. 
He has also shown that it is specific for the worm when given intramus- 
cularly or intravenously, but I believe that the toxicity of the drug is far 
too great to warrant its introduction by either of these two routes except 
in extreme instances. Hexylresorcinol, used by Lamson et al., as described 
on p. 311, accomplished an average reduction of 55 per cent in the egg count. 

* (D) GXnNEA OR MEDINA WORM 

T)racunculus medinensis is a large worm that requires two hosts for the 
completion of its life cycle. The free swimming larvae penetrate and de- 
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velop to a certain stage Within the body of a very small crustacean of 
the genus Cyclops, When unboiled water containing this crustacean, is 
swallowed man becomes infested. About a year after the ingestion of the 
larvae, the adult female worm works her way into the subcutaneous tissues 
in order to discharge her embryos outside the human body. Her presence 
is first manifested by the pruritus which is set up, then a Cordlike lump can 
bp felt beneath the skin; finally, there is a vesicle and then an ulcer, from 
an opening in the base of which the embryos are liberated in a milky fluid 
which exudes' when cold water is brought into contact with the ulcerated 
surface. The infestation of the primary crustacean host is easily accom- 
plished by reason of the fact that most of tlie ulcers — there may be several 
in one individual — are upon the feet and ankles and are discharging con- 
tinuously wh(‘ncver the patient is wading througli fresh water. There is a 
very pronounced eosinophilia but constitutional symptoms are slight. 

Guinea worm is harbored in Arabia, Persia, Turkestan and parts of 
India; it is present in various parts of Africa, being particularly prevalent 
in the Nile valley; in South America, it is endemic in the Guianas and in 
certain districts in Brazil ; it seems to be disappearing from the West Indies, 
which wci:c formerly heavily infested, but latterly a few imported cases 
have been n^ported in the United States. 

Therapy 

The natives everywhere effect the extraction of the worm by slowly 
winding it out around a small piece of wood. The process requires about 
two weeks and is open to the serious objection that if the worm breaks, as 
very frequently hai)pens, secondary infection and a stubborn type of suppu- 
ration is almost certain to take place. The physician^s method of attack is 
to kill the worm first and subsequently remove it. Injecting 1: 1000 solu- 
tion of the bichloride of mercury into the burrow is said to be the most usual 
procedure, the worm being taken out on the day following the injection. 
Ransom states that Macfie has good results with the intravenous injection 
of tartar emetic, 1 grain being given every second day until a total of 6 
grains has been given. 

(E) TRICHINOSIS 

Trichinosis is a disease which is acquired when the encysted larvae of 
Trichinella spiralis are ingested. The larvae are libcratiul by the action 
of the digestive juices, the adult worms quickly develop in the upper part 
of the intestinal tract, copulation takes place, the males die, and the females 
burrow into the submucosal tissues whence they discharge the new crop of 
•embryos into the lymph spaces. These embryonal forms arc carried into 
the blood stream, which conveys them to all parts of the body; some of the 
embryos also undoubtedly penetrate through the tissues by their own motile 
power. Ultimately they come to rest in the voluntary muscles, principally 
of the lower extremities, where the developing larvae give rise to an inflam- 
matory reaction and are finally walled off by connective tissue, sometimes 
with calcification in addition. An individual cyst is barely perceptible to 
the naked eye. This process goes on in the rat, the pig, and in man. The 
pig acquires the cysts when he eats the carcass of an infested rat, while 
man acquires it by eating the uncooked or insufficiently cooked flesh of the 
pig; but just how the rat acquires it is not so clearly known. Certainly his 
opportunities are sufficiently great, however, for the larvae have been found 
in the flesh of twenty-five different mammals; this rodent is also not above 
eating the flesh of its own kind. That the parasite is transmitted only by 
the ingestion of infested flesh is practically certain, for all attempts to 
perpetuate the disease by fecal contamination have failed. 
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The symptoms in man are caused by the presence of the worms in the 
intestinal tract, by the presence of larvae in the muscles and elsewhere, and 
through the action of toxins which arc liberated by the worms themselves, 
and by the extensive destruction of muscle tissue. From three days to three 
weeks after the ingestion of trichinous pork the patient is seized with nausea, 
vomiting, intestinal cramps, and usually either diarrhea or constipation and 
tympanites. There are also chilliness and sweating and a fever which much 
resembles that seen in typhoid; many times a typhoid-like skin eruption 
also appears. Edema around the eyes, but often involving the whole face 
and the lower extremities as well, is a characteristic feature of the disease, 
as is also tenderness of the muscles near their tendinous attachments. There 
is usually a pronounced eosinophilia. The encysted larvae may be found 
in an unstained teased or sectioned bit of muscle tissue that has been re- 
moved under local anesthesia; sometimes active embryos are demonstrable 
in the blood and spinal fluid. There arc often symptoms of meningeal in- 
volvement, and bronchial and pulmonary signs are present in about 50 per 
cent of cases. The mortality in trichinosis is usually stated to be about 
5 per cent, but bearing in mind that the disease is always mild in children 
and that many adults undoubtedly have undiagnosed slight attacks, it is 
very probable that this figure is too high. On the other hand, in family or 
neighborhood outbreaks in which large quantities of a particularly bad lot 
of meat have been eaten raw or nearly so, the death rate has frequently 
been from 50 to 100 per cent. The duration of the disease in nonfatal cases 
is very variable; an individual may completely recover in a few days, or 
he may lie in a state much resembling that of typhoid fever for ten weeks 
or more. Posttrichinal ^^rheumatism’^ often persists for many years after 
recovery from the acute attack. 

Trichinosis is undoubtedly more prevalent in certain parts of Germany 
than elsewhere, but the notion that it is encountered in the Western Hemi- 
sphere only in persons of this nationality, is entirely erroneous. In Williams’ 
statistics it is shown that native Canadians and Italian-Americans are more 
frequently affected than German-Americans; the incidence seems to be 
particularly high in California. I have heard of many cases among negroes 
and have myself seen two, both mild and both contracted through the eating 
of small amounts of raw pork during “hog-killing” time. South of the 
Rio Grande the disease is very rare, due to the Spanish -American custom 
of thoroughly cooking all meat. 

Therapy 

The specific treatment of trichinosis is in a most unsatisfactory state, 
or perhaps one should say a negative state, for tlie truth is that all measures 
have completely failed. All the vermifuges have had their advocates, but 
none has been shown to have any consistent value, bearing in mind that 
results in single cases are not significant in a disease whose severity and 
mortality are as variable as they are here. Roentgen ray and radium have 
failed, as have also arsphenamine and neoarsphenamine. Salzer’s rather 
unsubstantiated claims for the eflScacy of immune serum were not confirmed 
by the careful experiments of Schwartz (1927), Grove (1925) advocated 
the trial of tartar emetic as used in the treatment of kala-azar (see p. 77) ; 
his one case was apparently much benefited. 

In the beginning, i, e., while gastro-intestinal symptoms are prominent, 
all writers are agreed that the patient should be thoroughly purged. Three 
grains (0.2 Gm.) of calomel, or 1 ounce (32 cc.) of castor oil, should be given, 
to be followed in either case in four hours by % to 1 ounce (16 to 32 Gm.) of 
magnesium sulphate or an equivalent dose of some other saline. The 
parasites may live for five or seven weeks in the intestine, and it is possible, 
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at least, that such females as have escaped impregnation and have therefore 
not burrowed into the submucosa at the time of diagnosis, may be swept 
out of the tract by this violent purgation. If the case is a severe one, the 
best symptomatic treatment is believed to be that employed in the. handling 
of a case of typhoid fever, without, of course, the stringent aseptic and anti- 
septic precautions which are necessary to prevent the spread of tliis latter 
disease. 


(F) FILARIASIS AND ONCHOCERCIASIS 

Filaria bancrofti is a small worm that lives in the lymphatic glands and 
vessels of man. The female worms give birth to living larvae which pass 
their life in the blood stream; during the day they accumulate in the lungs, 
the heart and the large thoracic vessels, but at night they come out into the 
general circulation in large numbers. If the infested individual reverses 
his diurnal scheme, the embryos accommodate themselves to the reversal 
and appear in the blood stream during that portion of thii twenty-four hours 
in which the patient is sleeping. When infested individuals are bitten by 
any one of a number of Aedes or Culcx mosquitoes, the larvae enter the 
body of the mosquito and undergo certain changes there; the metamor- 
phosed larva, being deposited upon the skin of anotlier individual, which the 
mosquito bites at a later period, pierces the skin and enters the lymphatics, 
there to grow to adulthood and send its own shower of larvae into the blood 
stream. It is the presence of the adult filaria in the lymphatic tissues, 
and the irritative changes there set up, that give rise to the symptoms of the 
disease, though secondary infection probably aggravates the condition- An 
attack is ushered in by a sudden rise of temperature, usually accompanied 
by rigidity and often by delirium and vomiting, and an acute lymphangitis 
of a leg or foot. The affected paH is enlarged and erythematous and the 
lymphatics and the regional glands are swollen and tender. The symptoms 
disappear completely in a few days, but the ])atient experiences many of 
these attacks and it is finally noticed that the swelling is not entirely sub- 
siding in the intervals. Ultimately the attacks cc^ase to recur but the chronic 
deforming enlargement, known as elephantiasis, remains. The establish- 
ment of elephantiasis seems to bring about the death of the adult worms 
and thus to caiise the disappearance of larvae from the blood stream. Next 
in frequency to the legs, the scrotum is involved; elephantiasis of the arras, 
the penis, the scalp, the breasts, and the subcutaneous tissues have also 
been reported. Cliyluria is usually a symptom of the disease, due to the 
blocking of the thoracic duct and the bursting of some of the bladder lym- 
phatics. Large boggy swellings in the groin are frequent, and filarial hydro- 
cele and orchitis are not uncommon. Leg abscesses in filariasis patients 
often contain portions of dead worms. The living larvae are found in the 
blood and chylous urine, and sometimes in the fluid obtained from involved 
glands. 

Filaria loa spends its larval stage in the blood, with the diurnal peri- 
odicity of F. bancrofti, but wanders about in the subcutaneous tissues 
during its adult life. The name ''Calabar swelling” has been applied to the 
fleeting edemas which it causes during the course of these wanderings; areas 
of localization in the spleen may also react with inflammation and fibrosis. 
It sometimes crosses the eye, giving rise to conjunctivitis during its passage. 
A fly of the genus Chrysops is the vector of this form of filaria. 

Filariasis occurs in the tropical belt all around the world, but the distri- 
bution of endemic centers within this belt is a very unequal one; it is not 
possible to mention, in a work so limited as the present one, all the places 
where this disease has been diagnosed. Statistics as to incidencC'End mor- 
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tality are of doubtful value since many individuals seem to be able to 
harbor the adult worms and the larvae without ever manifesting any symp- 
toms. Only a few indigenous cases have been reported in subtropical re- 
gions; Saurez (1930) has shown, rather surprisingly, that in Porto Rico a 
hemolytic streptococcus is apparently responsible for many cases of elephan- 
tiasis. Filaria loa disease is confined to a very small area on the West Coast 
of Africa, though the report of Low (1927) indicates that this entity exists 
much .further inland than* had been previously suspected. 

In some portions of the Congo where Filaria bancrofti is said not to 
occur, practically all cases of elephantiasis are accompanied by infection 
with Onchocerca volvulus. In Guatemala, Strong (1931) and his associates 
have been investigating the disease characterized by the presence of sub- 
cutaneous fibromatous nodules on the head and in some cases disturbances 
of the eyes and loss of vision. He has found that the tumors contain adult 
male and female Onchocerca coecutienSy and that not mosquitoes but three 
species of Eusimulium flies are concerned in the transmission of the disease. 

Therapy 

The symptomatic treatment of early filariasis involves no especial diffi- 
culty as the attacks are of short duration. Rest in bed is usually self- 
imposed but resort to sedative drugs must many times be made in order to 
control the patient during the early period of cerebral excitement. The 
involved part is relieved by hot or cold applications. In the lymphangitis 
of the cord that often accompanies filarial orchitis the pain is so great that 
large doses of morphine are required to give relief. Chyluria may some- 
times be controlled by elevation of the pelvis and reduction of the fat in the 
diet. In filaria loa disease the parasite may be removed by simple incision 
when it crosses the eye; its removal from the subcutaneous tissue is some- 
times accomplished in the same manner. 

Specific therapy has completely failed in filariasis. None of the claims 
that have been put forward from time to time for tartar emetic, the various 
organic arsenicals, etc., have been substantiated by later investigators. 
The parasitotrophic agent that will annihilate the larvae in the blood stream 
is yet to be found. Cooke (1928) and Dixon (1930) have reported a few 
cases treated by protein shock (for method see p. 327), but felt that it was 
too soon to speak with any certainty of the results. 

The treatment of elephantiasis is entirely surgical; scrotal cases give 
the most satisfactory results, but the operative procedures so far evolved 
still leave much to be desired. 

In onchocerciasis, the tumors (and the contained adult parasites) can 
be easily removed under a local anesthetic, but in some cases the micro- 
filariae continue to circulate in the body for at least several years. Strong’s 
preliminary experiments with plasmoquin and quinine against the parasites 
have encouraged him to continue his studies. 

(G) STRONGYLOIDES INFECTION 

Physicians in the southern United States are becoming very familiar 
with this entity which has long been recognized in other subtropical as well 
as tropical regions. The life cycle of the causative worm, Strongyloides 
stercoralisy is much like that of its close relative, the hookwonn (see p. 301 ) 
— ^with this exception, that during the time in which the larvae are migrating 
from the capillaries into the bronchioles an acute inflammatory reaction 
may take place in the lungs. In very light infestations there may be no 
symptoms, but in moderately heavily infested patients there is diarrhea 
with di8ti:es8., after meals, alt^nating at times with constipation; in severe 
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cases there is intractable diarrhea, great emaciation and, occasionally, pro- 
found toxic edema. Positive diagnosis can be made only on finding the 
typical motile larvae in the stools, since the eggs closely resemble those 
of the hookworm. 

Therapy 

The drug most often used is thymol in the following regimen: (1) Three 
days of soft, fat-free diet, with a teaspoonful (4 cc.) of the fluidcxtract of 
cascara sagre-da in hot water each night; (2) on .the morning of the fourth 
day, without breakfast, the patient is given three 5-grain (0.3 Gm.) salol- 
coated capsules of thymol, and each hour thereafter for five hours a cup of 
hot, weak, sweet, black coffee; (3) shortly after tlie last cup of coffee, 2 
drachms (8 Gm.1 magnesium sulphate in hot water, the dose to be repeated 
in one hour; (4) thereafter, for a week, the patient is maintained on a light, 
low-fat diet while the stool is being studied, and is given also 10 grains 
, (0.6 Gm.) of precipitated sulphur with an equal quantity of ‘lactose, in 
capsules three times daily; (5) at the end of the week, repeat the procedure 
for a second course. It is said that this treatment is successful in most 
instances., but for safety^s sake several such courses should be gone through 
during the succeeding year. 

The areas of dermatitis should be scrubbed with soft soap and kept 
covered with U.S.P. sulphur ointment plus 1 per cent phenol. Stitt advises 
that the urticarial wheals in the anal region be treated in the same way. 

Faust (1932) reports the treatment of about 200 cases in New Orleans 
with gentian violet, a method first reported by DeLangen, in Java. Two 
%-grain (0.03 Gm.) enteric-coated tablets of the dye (National Aniline 
and Chemical Co.) are given by mouth three times daily before meals for 
from seven to ten days. In a follow-up examination of 47 patients, all but 
2 had been freed of the infection; in 4 cases, two courses of treatment were 
needed. Two patients reported mild nausea but no other dcdctcrious symp- 
toms were observed. This treatment is said to kill the adult worms but not 
the larvae or the eggs. 


HOOKWORM DISEASE 
(Uncinariasis; Ankylostomiasis) 

Hookworm disease is caused by two species of intestinal worms, AnkyU 
ostoma duodenale and Uncinaria americana {Necator americaniLs) , The 
life cycle of these worms is very simple, since man is the only host. The 
eggs are passed in the feces of an infested individual ; if the stool is deposited 
on the soil under suitable conditions of warmth, moisture and shade, larvae 
capable of infesting man develop in five days; this infestation takes place 
when soil, thus contaminated, comes into contact with the bare feet or 
with other naked portions of the body; the larvae then pierce the skin and 
enter the circulation, which carries them into the dungs, the alveolar walls 
of which are pierced in turn and the free air spaces entered; in the next 
stage the larvae pass up the trachea and larynx and then down through the 
esophagus and stomach into the middle portion of the small intestine, 
where they attach themselves and attain maturity. From six weeks to 
two months after the larvae have penetrated through the skin the adult 
female worms' are laying eggs which are passed out with the^ feces. Indi- 
vidual worms live as long as seven to ten years, during which time they 
disengage and reengage at many sites in the intestinal mucosa. Each time 
the head is withdrawn a point is left which bleeds for some time, as *the 
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head of the worm secretes an antieoagulant substance; A, duodenale also 
passes much blood through its body but V. amf ricana does not. Both worms 
very probably secrete a hemolytic toxin, for it is the severe anemia in hook- 
worm disease that gives rise to all the other symptoms. 

.Hookworm disease prevails throughout the tropics and also in many 
warm, but distinctly subtropical regions; endemic foci also exist in mines 
in such of the cooler portions of the globe as central Europe and the south 
of England. Miners contract the disease by contact of their hands, arms, 
knees, elbows or buttocks with feces-contaminated soil in the mines, but 
everywhere else it is almost exclusively contracted by those who go about 
bare-footed in regions where the first principles of decency in the matter of 
personal and communal hygiene do not obtain. That is to say, in the 
tropics where poverty forces the native to go bare-footed and custom per- 
mits him to defecate where he pleases, there, other things being equal, 
hookworm disease will prevail. But that very similar conditions obtain in 
more ^^enlightened” communities is certainly a blot upon civilization’s 
record. There is no need to labor the point, for valiant and determined 
efforts are being made to correct the defect, but the truth is that when the 
Rockefeller Sanitary Commission made a survey of conditions in the rural 
districts of the southern United States, in the period 1910 to 1915, it was 
discovered that of the 274,420 homes inspected, 48.8 per cent were entirely 
without privies of any sort. 

Infestation of individuals begins as soon as they are old enough to 
range very far away from the house door and continues as long as they go 
about bare-footed in the endemic region. The passage of the larvae through 
the skin causes in most cases a local vcsicopustular lesion known as ^‘ground- 
itch.” After a variable period of time, depending upon the degree of the 
infestation and the individual’s resistance, the symptoms begin gradually 
to appear. At first there are slight gastric disturbances, which disappear 
upon the taking of food; then the individual develops a desire for unusual 
articles of diet, such as clay, chalk and hair. This symptom is often 
denied by patients but in some regions the craving is openly confessed and 
pandered to, as in mid-Java, where, according to Darling, a certain lumpy 
earth of volcanic origin is kept on sale in the shops. Pallor appears, there 
is dizziness and palpitation and breathlessness on exertion, oftentimes the 
pulse is erratic and sometimes there is a low-grade intermittent fever, and 
the patient becomes mentally dull and indifferent and physically less and 
less suited for the more arduous forms of labor. Examination of the blood 
reveals an eosinophilia and a reduction in the hemoglobin which is out of 
proportion to the reduction in the number of erythrocytes ; the stools contain 
many hookworm eggs. If the patient is a child he is often pot-bellied and 
much below the average in size. Thus stunted, mentally and physically, 
weak, anemic, shiftless and indifferent, the hookv'^orm victim goes through 
life, an economic drag upon the region which, in his ignorance, he continues 
to pollute; but he seldom dies of his malady. In the tropics, however, where 
infestation is much heavier than in the temperate, zones, death primarily 
due to hookworm disease is not rare; the terminal picture is said to be one 
of extreme anemia, physical exhaustion, anasarca and cardiac failure. Ash- 
ford et aL (1933) have recently performed a very great service by placing 
on record 7 cases acutely and massively infected from the same source; 
during the first week there was much discomfort from dermatitis and at the 
end of this period soreness in the throat and a feeling of having caught cold. 
Within another week great weariness and fleeting epigastric pain had ap- 
peared, which was followed by colic, great loss of weight, strength and color, 
and in all save one case by diarrhea ; loss of blood in the stool was alarming 
in several and all had severe secondary anemia. 
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It is thought the mysterious AAA disease of the Ebers papyrus, dating 
from the Egypt of about 1550 b. c., might have been hookworm ; other in- 
testinal worms are with certainty mentioned and prescribed for in that 
ancient compilation. As century followed century, from - being kn6wn as 
Egyptian disease it came to be called tropical chlorosis, miner^s anemia, 
St. Gothard tunnel disease. In 1843, Dubini described A, duodenale, and 
in 1866 Griesinger showed its causal relation to tlie disease. [/. americana 
was discovered by Stiles in 1902. In 1898 Looss discovered the remarkable 
route by which the larvae reach the intestine. 

THERAPY 

It is a fact of tremendous social and economic importance that there 
are few diseases of as great seriousness as hookworm infestation that yield 
so readily and surely to medication with drugs. Whether one is justified 
dn using the term “cure*’ in connection with the results obtained with these 
drugs is given some consideration at another place (see section on i)ro- 
phylaxis of the disease, p. 311), but certainly the i-aj)id increase of 25 to 50 
or 60 per cent in the earning capacity of treated individuals can leave no 
doubt of the practical effectiveness of the remedies. There is a rather 
large number of substances capable of killing these worms, but in doses of 
sufficient size to accomplish this desired result they arc all unfortunately 
destructive of the life of the host as 'well. In the modern mass attack upon 
the disease it soon became apparent that the absolutely safe dose of any 
of these drugs was in all cases a noneffective dose from the standpoint of 
worm elimination, and the problem soon became one of selecting that drug, 
or those drugs, which, when administered in sufficient dose to kill a satis- 
factory proportion of the worms, could be rendered nonletlial for the patient 
by employing proper safeguarding and fortifying measures before, during 
and after the treatment. In the early work in the field thymol was almost 
exclusively employed; then, in some quarters, betanaphthol was much used; 
both of these were to a considerable extent superseded, after 1914, by the 
oil of chenopodium; and now. L e., since 1922, carbon tetrachloride has 
rapidly advanced to a position of apparent superiority to them all, though 
what is to be exi)ectcd of the still newer drugs, hexylresorcinol and tetra- 
(dilorethylene, is not yet determinable. To ad(;quately treat of the use of 
these drugs, and especially to institute satisfactory comparisons between 
them under varying conditions, is not possible in a book such as this present 
one. The reader is most strongly urged, therefore, to supplement what 
follows by his own application to the large literature of the subject. 

For a discussion of the toxicology of hookworm remedies see page 312. 

Thymol. — During the period when thymol was being used almost 
exclusively all over the world, Ferrell, of the Ro(;kefcller Sanitary Commis- 
sion, described the routine methods of administration as follows (1914): 

“Hookworm disease is usually treated with Epsom salts, and with 
powdered thymol given in capsules. The object of the Epsom salts is to 
free the intestine from mucus or other substances surrounding the hook- 
worms and protecting them from the action of the thymol. The patient 
should take little or no supper on the evening before the thymol is to be 
administered. As early at night as is convenient he should take a dose of 
Epsom salt. The next morning as early as the salt has acted, half the 
number of capsules of thymol prescribed for the whole treatment should be 
taken. Two hours later the remaining capsules should be taken. Two 
hours after the second dose of the tlo^mol, another dose of Epsom salt 
should be taken, which will expel the hookworms that have been forced to 
loosen their hold on the intestinal wall by the action of the^hyinol, and 
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will also get rid of the excess of thymol before it has had time to produce 
any harmful effects on the patient. Nothing should be eaten on the day 
the capsules are taken until the final dose of Epsom salt has acted well. 
A little water or strong coffee, without milk, should alone be allowed. 

‘^As alcohol and oils dissolve thymol, making it actively poisonous to 
the patient, the use of them in any form would be exceedingly dangerous. 
Gravy, butter, milk, all alcoholic drinks and patent medicines, which 
generally contain alcohol, should be forbidden on the evening before and on 
the day of the treatment. Moreover, as many hookworm patients have 
dilated stomachs which do not readily empty 'themselves and it is important 
that the thymol reach the small intestine at once, the patient should lie on 
the right side for at least half an hour after taking each dose of thymol.” 

The drug tends to form lumps very readily; therefore, in order to insure 
adequate distribution and close contact with the worms, it should be 
powdered and placed in the capsules only a short time before it is to be 
used. According to Washburn, its efficiency is increased if mixed with 
equal parts of lactose or, better still, sodium bicarbonate; clinical opinion 
differs on the point. 

A 90-grain (6 Gm.) adult dose of thymol is exceedingly effective in re- 
moving hookworms; 97.8 per cent of the worms were removed by one such 
treatment in the 19 test cases of Darling, Barber and Hacker. However, 
these writers did not recommend this dose, nor is it felt by any of the 
workers to be a safe one for routine use; indeed the present maximum adult 
dose of 60 grains (4 Gm.), which removed only 88.6 per cent of the worms 
in the studies of Darling et ai., is not often given in field work where con- 
stant supervision over cases cannot be maintained. Unfortunately the small 
doses which necessity forces us to use are far less effective even than the 
60-grain dose. The following dosage table is taken from Darling’s treatise 
in the Nelson Loose Loaf Medicine (1922) ; the metric equivalents are added 
by me. It is important to note that in hookworm infested regions an 
eighteen-year-old individual can often appear to be no more than twelve 
or thirteen years of age, and that it is the apparent, not the real, age that 
is taken as the basis for this table (Table 32a). 


Table 32a. — Dosage of Thymol in Hookworm Disease 


Apparent age. 

Dose in grains. | Dose in grams. 

1 to .5 

3 to 5 i 0.2 to 0.3 

10 to 15 ! 0.6 to 1.0 

16 to 30 1 .0 to 2 0 

30 to 46 i 2.0 to 3.0 

45 to 60 1 3.0 to 4.0 

TO to 45 j 2.0 to 3.0 

6 to 10 

11 to 15 

16 to 20 

21 to 50 

Over 50 



Thymol is usually given at intervals of one week until the desired result 
is obtained. Regarding the effectiveness of the drug under field conditions, 
I think the following statement of Ferrell fairly represents the consensus 
of opinion: 

“In a majority t)f cases two treatments like the one just described will 
expel all the worms. In 1518 out of 3630 patients treated in Porto Rico, 
a single treatment effected a cure; a second treatment was sufficient in 
1166 cases; 518 required a third; 247 a fourth; 104 a fifth; 47 a sixth, and so 
on until the last case was freed from hookworms by the eleventh treatment.” 

In the matter of fatalities directly ascribable to its use, thymol has an 
exceedingly good record. In 1922, Barnes, of the International Health 
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Board, was able to find the reports of less than 20 cases, though the number 
of doses that had been administered in the various antihookworm cam- 
paigns up to that time probably surpassed one and a half million. In more 
than 82,000 treatments in Siam, he states that there were only two fatalities, 
and in addition to these cases he knew of only one other during six years' 
experience in Siam, Java and Ceylon; this case occurred in the latter 
country, when a planter forgot instructions and administered a liberal dose 
of brandy to a coolie who was weak and dizzy from the absorption of the 
drug. Of course many more deaths from thymol poisoning have occurred 
than the records actually show, but even so the mortality is undoubtedly 
very low; however, it should be remarked that many of these millions of 
nontoxic doses have been noneflfcctive anthelmintic doses as well. The 
drug is certainly contraindicated in feeble persons and in those who have 
chronic cardiac or nephritic disease; also in pregnancy, dysentery, all 
dropsies, and any of the fevers. 

' Two more facts require mention: First, that thymol is very little effec- 
tive against the round-worm, which is so often harbored together with the 
hookworm in the tropics; and second, that the drug is quite expensive. 

Oil of Chenopodium. — This substance is now widely accepted as an 
efficient drug in the treatment of hookworm disease. In the early days of 
its use, the maximum adult dose of 3 cc. was found to remove approximately 
99 per cent of the worms in one treatment; however, as was the case with 
thymol, it was soon found necessary to very considerably reduce this dose 
for routine field work. To review here in detail all the important studies 
from which our present knowledge of the drug was evolved would be quite 
impossible; I shall therefore attempt in what follows merely to tersely 
summarize the present methods of administration and the results obtained 
therewith, referring the reader who wishes to make an exhaustive study of 
the subject to the work of Darling, Barber and Hacker, i. e., the Interna- 
tional Health Board work in Malaya, Java and the Fiji Islands, and that 
of Darling and Smillie, in Brazil; the following names also appear in the 
Bibliography at the end of the book: Bishop and Brosius, Billings and 
Hickey, Hall and Foster, Salant, Royer, Fernan-Nunez, Darling, Levy. 
The following publication will also be found to be of great value: Bibli- 
ography of Hookworm Disease, International Health Board, Rockefeller 
Foundation, Publication No. 11, New York, 1922. 

1. The adult dose now most often employed is 1.5 to 2 cc. (24 to 32 
minims, not drops) . This dose, once repeated, results in the elimination of 
about 99 per cent of the worms in the majority of cases. It is important to 
delay the second treatment for ten days, or preferably two weeks, to avoid 
the cumulative effect of the drug. The following tabic (Darling) indicates 
the dosages which experience has shown to be safest for use in treating 
children (Table 33) : 

Tabijs 33. — Dosage of Oil of ('iiknufodujm foh Children 


Age. 

Do 8C in cc. 

4 

0.2 

6 

0.3 

8 

0.4 

10 

0.6 

12 

0.7 

13-14 

O.R 

15-10 

1.0 

17-18 

1.26 

19-20 



The drug is best administered by placing it in dry hard gelatin capsules 
shortly before using; the soft ready prepared commercial capsules have 
20 
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been shown to be less efficient. The small doses given to young children 
may be placed on sugar in a spoon, but large amounts are rather difficult 
to get down in this way. Acacia emulsions separate and are quite un- 
satisfactory. 

2. Preliminary purgation on the evening before treatment does not in- 
crease the efficacy of the oil of chenopodium. However, when the preliminary 
purge is omitted, it is best to divide the dose of the drug into two parts and 
to give the first half (0.75 cc. for an adult) at 7 a. m. on an empty stomach ; 
two hours later the second half should be given, and after another two hours 
the purge. The vast majority of field workers arc agreed that this purge 
should consist of a full dose, i. e., 1 to 1|4 ounces (32 to 48 cc.), of castor 
oil, the belief being that the castor oil greatly lessens the absorption of the 
oil of chenopodium. It is worthy of note, however, that among the dis- 
sentient voices is that of Darling, whose very considerable experience in 
the Orient has convinced him that magnesium sulphate is to be preferred 
to castor oil. 

Because of the difficulty of observing patients under field conditions, 
it has become customary in some places to give the entire dose of cheno- 
podium at one time, to be followed immediately by the castor oil. Fernan- 
Nunez, whose anthelmintic studies in Colombia were very carefully per- 
formed, states that quite satisfactory results are thus obtained. 

3. A preliminary starvation period is not necessary when treating hook- 
worm disease with oil of chenopodium; indeed, it even seems to lessen the 
efficiency of the drug. If the diet for several days previous to the treatment 
contains larger amounts of fats and carbohydrates than usual, the danger 
of absorption of the drug seems to be lessened. On the other hand, a small 
amount of whatever kind of food given coincidently with the drug, i. e., at 
any time before the purgative has thoroughly acted, greatly diminishes the 
efficiency of the treatment. After purgation has taken place, the patient 
may eat. 

4. Oil of chenopodium is very efficient against the round-w^orm also, 
which is -of great importance since many hookworm sufferers in the tropics 
also harbor ascarids. 

5. There was a brief period, largely following the publication of Hall 
and Foster ^s work on dogs, when a small amount of chloroform was added 
to the castor oil in the belief that all the worms might thus be eliminated 
in one treatment; the increased amount of vomiting which occurred with 
this combined therapy, however, soon caused it to be abanrloned. 

6. Several millions of doses of the oil of chenopodium have been admin- 

istered with only a few deaths; even the number of cases showing mild or 
moderate toxic symptoms is very small; this does not mean, however, that 
there is no danger attendant upon the injudicious use of the drug. As com- 
pared with thymol, it may be employed with greater safety in weak, feeble 
and infirm individuals, and in those suffering with any of the fevers or 
chronic cardiac or nephritic diseases of a mild order, but the dose must 
always be modified to suit the conditions, being especially cautious in poorly 
nourished individuals; in advanced cases of chronic cardiac or nephritic 
disease, in pregnancy, and in acute or chronic dysentery, the drug is con- 
sidered to be contraindicated. For a brief discussion of the toxicology, 
see page 312. ^ 

Oomparison of Thymol and Chenopodium. — ^In the Orient, Darling, 
Barber and Hacker made very carefully controlled studies of the relative 
efficiency of these two drugs. The following summary, of their findings, 
which is only slightly rearranged for purposes of convenience, is taken from 
a paper published by them, in 1918, preliminary to their report to the Inter- 
national Health Board of the Rockefeller Foundation. 
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1. Thymol. — The 90-grain dose produces a very satisfactory removal 
of worms. 

Chenopodiuin. — Three cc. produced the largest vermifugal effect of any 
single treatment tried, but the result is only slightly superior to the corre- 
sponding dose of thymol. 

2. Thymol. — Higher doses, for example 120 grains, removed fewer worms 
because the vomiting that occurred reduced the amount of drug retained in 
the stomach to below the amount required for efficient removal of worms; 
but with 180 grains, though much vomiting occurred, the amount of the 
drug retained was still sufficient to effect a satisfactory removal of worms, 

Chenopodiuin. — The dose at which the vomiting causes loss of efficiency 
was not reached at one institution, although 3 cc. were given. At another, 
46.9 per cent of vomiting occurred with loss of efficiency at the 15 minims 
tlirce times, or 2.8 cc. dosage. 

3. Thymol. — No serious toxic symptoms were noted even with the high- 
'est dose. 

Chenopodium. — The highest dose (i. c., 3 cc.) occasionally produced 
toxic effects on tlie nervous system, such as nerve deafness and coma, in 
the lower doses, 1.5 cc. and under, no deafness or coma occurred. 

4. Thymol. — ^Diminution of the dosage produced a rapid falling off of 
efficiency. 

Chenopodium. — The efficiency was well maintained when the dose was 
reduced even down to a quarter of the maximum dose. 

5. Thymol. — Two treatments with a small dose did not produce a good 
summation in the results. 

Chenopodium. — Two half maximum doses produced a better result than 
the full maximum dose, and the. highest percentage of worms removed was 
obtained by this treatment, i. c., 99.6 per cent of necators and 97.5 per 
cent of ankylostomes. 

6. Thymol was voted, by a great majority of the patients treated, as 
more unpleasant to take than oil of chenopodium. [One patient refused 
to differentiate,, saying that each was as bad as could be! — H. B.] 

7. The comparisons made under 4, 5 and 6 render thymol less suitable 
for use in the treatment of children than oil of chenopodium, as for children 
the smaller doses would be required. 

8. The effect on the more resistant forms of worm has been shown to 
be less, dose for dose, with thymol than with oil of chenopodium. This 
renders chenopodium the drug of choice in treating Chinese, West Indians 
or any other people with a high percentage of ankylostomes. 

9. Thymol, being a relatively insoluble powder, has less opportunity 
than chenopodium of becoming uniformly distributed throughout the in- 
testinal contents. Chenopodium, being a thin oil, will become more evenly 
diffused along the intestine. 

10. Based on consideration 9, the action of thymol was less uniform 
than chenopodium, and showed 23.6 per cent of cases in which relative 
failure of the treatment occurred. Only 7.6 per cent of the patients treated 
with chenopodium showed relative failure of the treatment. 

11. Thymol removes a proportion of the worms of species other than 
hookworms. Oil of chenopodium has been shown to be more effective in 
removing all the other species than thymol. 

One other fact needs to be stated, namely, that effective mass treatment 
of hookworm disease with oil of chenopodium is very much cheaper than 
with thymol. 

Oarten Tetrachloride. — ^This drug was introduced into hookworm 
therapy in 1921 upon the suggestion of Hall, a veterinarian of the U. S. De- 
partment of Agriculture, whose success with it in many carefully controlled 
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experiments on animals led ’him to strongly urge that it be tried in the 
human. It is my belief that the first report of its use in the treatment 
of man was that made by Leach, of Manila, P. I., in the early part of 1922, 
but shortly after this time reports began to appear detailing the tremendous 
success with which it was being used in many parts of the world. The 
ease with which this new drug lends itself to field work has enabled stu- 
dents of hookworm disease to study its effects in astonishingly large num- 
bers of cases in a very short time. In December, 1922, Lambert published 
observations upon the use of carbon tetrachloride in 20,000 cases in Fiji, 
and early in 1933 he brought his series up to more than 100,000; the report 
of O^Bricn (1925), in Siam, dealt with 225,000 treated individuals. Since 
it would be impossible to present here in a brief way a complete considera- 
tion of all the clinical and laboratory work that has so rapidly advanced 
carbon tetrachloride to a position of preeminence among hookworm anthel- 
mintics, I shall content myself, as in the case of cheiiopodium, with a sum- 
mary of its present status and modes of administration. References to 
the work of the following authors appear in the Bibliography: Hall, Hall 
and Shillinger, Hampton, Nicholls and Hampton, Leach, Lambert, Mana- 
lang, Phelps and Hu, Smillie and Pessoa, Meyer and Pessoa, Wells, Insfran, 
Soper, Schultz and Marx, Kouwenar, Rice, O^Brien, Strong and Lamson, 
Minot and Robbins. 

1. The adult dose of carbon tetrachloride is 3 to 4 cc. (45 to 60 minims, 
not drops). Much larger doses can be given with impunity, for the occur- 
rence of poisoning bears very little relation to the size of the dose; these 
larger doses, however, are no more effective than the 3 cc. dose, which has 
therefore come to be accepted as the adult maximum by most workers. 
This dose is given to all persons fifteen years or older and apparently does 
not require modification for the very aged. For children under fifteen, the 
dosage established by Lambert and used by others in many campaigns since 
1922, is 0.2 cc. (3 minims) for each year of age. 

2. Preliminary purgation does not increase the efficiency of the treat- 
ment unless the patient has been constipated for several days. Preliminary 
starvation is also unnecessary, but the drug should be given in the morning 
to an individual who has taken no food since supper the night before, and no 
food should be taken’ again until the final purge has thoroughly acted; 
fatty foods should be avoided for an even longer period. 

3. In the early work with carbon tetrachloride it was felt that a final 
purge would also be unnecessary, as Hall's experimental work showed that 
the drug does not depress peristalsis and might even at times exert a mild 
laxative effect. However, it was soon found that if the drug is followed in 
two hours by 1 ounce (32 Gm.) of magnesium sulphate, the incidence of 
slight transient symptoms is lowered. The work of Macht and Finesilver, 
in 1922, indicated that the absorption of carbon tetrachloride would be 
lessened by the simultaneous administration pf the salts, and Hall and 
Shillinger (1924), and Schultz and Marx (1924), showed respectively that, 
in lower animals, the anthelmintic properties of the drug are not lessened 
while its toxicity for the liver is decidedly decreased by this method of 
administration. During the past few years the drug has been administered 
in this way very successfully in many thousands of cases. Strong, in 1926, 
reported upon the successful employment of the drug mixed with to % 
minim of croton oil ; if this method proves entirely satisfactory, it will have 
the advantage over the magnesium sulphate technic of requiring the trans- 
portation into difficultly accessible regions of a much smaller bulk of medi- 
cines, but I find no more recent reports. 

4. It is believed that the best way to give the drug, whether or not it is 
followed at once by the salts or incorporated with the croton oil, is in hard 
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gelatin capsules. The reason for this preference is that when it is swallowed 
from an open container there is some danger of inhaling a sufficient amount 
to cause rapidly fatal intoxication. Without wishing to deny the possibility 
of such intoxications — indeed, there are several on record — I think it is 
also necessary to point out that the chance of such a thing occurring is 
extremely slight. At the time of this writing surely more than a million 
persons must have safely swallowed the drug from an ordinary tumbler 
in which it had been previously overlaid with a little water or with the 
magnesium sulphate solution. Carbon tetrachloride has only a faint odor 
and practically no taste. It is the easiest of all the anthelmintics to admin- 
ister, even children interposing very little objection to the dose. 

5. With all the other anthelmintics it is necessary that the patient go 
to bed, or at least remain very quiet, during the treatment. Experience 
with carbon tetrachloride has shown that, though enforced quiet may be 
desirable in some cases, it is not at all essential either to the success of the 
treatment or to the lessening of the toxicity of the drug. In many of 
the large-scale antihookworm campaigns of recent years, workers of all 
classes have for the most part stopped their activities only long enough to 
procure and swallow the dose of the medicine. 

6. Carbon tetrachloride has usually only an undesirable effect upon 
round-worms, namely, that of increasing their activities. The possible 
relationship of this fact and one of the types of poisoning induced by the 
drug is discussed at another place (see p. 314). The delinquency is easily 
overcome, it seems, by administering a small amount of oil of cheno- 
podium with the carbon tetrachloride. Lambert (1923) was the first to 
describe a technic which has been since employed in many parts of the 
world. “After our experience with the heavy AacariFi infection in Navua, 
it was thought wise to modify the treatment for young children by adding 
to the carbon tetrachloride a vermifuge more effective for Ascaru* Oil of 
chenopodium is considered such a drug. It was added in the proportion of 
1 part of chenopodium to 11 parts of carbon tetra(*hloridc. The dose of 
the mixture remained at 3 minims (0.2 cc.) for each year of age. This 
meant 2% minims of tetrachloride and minim of chenopodium for each 
year. We have now treated with this dosage several hundred persons, 
many of whom have had fairly severe Ascari^ infections. The worms have 
all been removed dead. The mixture is not disagreeable to take, and chil- 
dren have not objected to it. The oil is held in a perfect solution in the 
tetrachloride. The drugs may quite properly be given in the same propor- 
tions to adults in the accepted dosage of from 50 to 60 minims (3 to 4 cc.) 

7. The following facts are the principal ones responsible for the rapid 
strides with which carbon tetrachloride has overtaken all other anthelmintics 
in the treatment of hookworm disease: (1) A single dose will remove 95 to 
100 per cent of all the hookworms harbored by an individual, whether the 
infestation be light or heavy; (2) this certainty of action has eliminated the 
necessity of reexamining the stools after treatment, thus greatly reducing 
the technical staff needed to conduct a campaip; (3) natives cooperate 
eagerly in the mass attack with this drug because its administration involves 
no tedious before-and-after-taking routine, because the substance is not 
difficult to swallow and causes practically no inconvenience, whether in the 
matter of objectionable symptoms or ^eat disturbance of the daily round 
of life, and because the “cure*' is certain. 

8. Chronic alcoholic addiction is the outstanding contraindication to the 
use of carbon tetrachloride; the drug should not be given to such an indi- 
vidual nor to a merely casual drinker who has taken any amount of alcohol 
during the twenty-four hours preceding the day selected for treatment. 
The taking of a small amount of alcohol before the drug has been fully 
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purged out of the intestinal tract has also caused death in a number of 
instances. 

9. Pregnancy is not a contraindication to the use of the drug. Lambert 
first drew attention to the fact in 1923, and its truth has since been attested 
in many thousands of cases. Insfran, in 1926, reported the treatment of 
more than one hundred thousand of the general population of Paraguay 
without any noticeable effect, other than anthelmintic, upon the pregnant 
women among their number; 225 of these women were kept under observa- 
tion for a minimum period of fifteen days after treatment, during which 
time no abortions occurred that were traceable to the effect of the drug. 

10. It is becoming increasingly apparent that carbon tetrachloride is 
not quite so effective against ankylostomes as it is against necators. There- 
fore the custom has arisen, in regions where the former worm predominates, 
of using a mixture of carbon tetrachloride and oil of chenopodium. The 
toxicities of the two drugs do not reinforce each other, though they seem to 
be to some extent complementary in their action on the worms. In O^Brien’s 
treatment of 225,000 persons in Siam, the maximum adult dose was 2 cc. 
of a mixture composed of 60 per cent of carbon tetracliloridc and 40 per cent 
of oil of chenopodium. 

The number of fatalities from the use of carbon tetrachloride in the 
treatment of hookworm disease is extremely small; Lambert (1933) has 
given more than 100,000 consecutive treatments without a death and with 
few untoward symptoms. Such cases as have occurred, however, have been 
quite puzzling in that they are reported from wid(dy separated parts of 
the world, they occur as isolated instances among thousands of cases not 
affected adversely, they fall into several types, and they are easily shown 
to be unassociated with the size of the dose or with any impurities that 
the drug might contain. For a brief presentation of our present state of 
knowledge on this subject, the reader is referred to the discussion of the 
toxicology of vermifuges (p. 312). Excepting for the occurrence of a few 
deaths in perhaps several million cases, it may be said that almost no 
symptoms follow the administration of carbon tetrachloride if a full dose 
of magnesium sulphate (or croton oil, sec p. 308) accompanies or follows it; 
at most there is complaint of drowsiness and headache, with nausea and 
perhaps vomiting in a very few cases. 

One more fact needs to be stated, namely, that carbon tetrachloride is 
much the cheapest of all anthelmintics available for use against hookworm. 

Betanaphthol. — ^This drug is probably the least effective of those that 
have been given extensive trial in the treatment of hookworm disease. In 
a dose of 3 to 7^ grains (0.2 to 0.5 Gm.), which was originally recom- 
mended, it is probably only very slightly toxic but only very slightly an- 
thelmintic as well. In 1918, Bayma and Alves, of Sao Paulo, Brazil, began 
using much larger doses in patients who were under careful supervision in 
a hospital. A preliminary saline purge was given, and on the next day a 
capsule containing 1.5 grains (0.1 Gm.) of betanaphthol was administered 
every fifteen minutes until 90 grains (6 Gm.) had been given, two hours 
after which there was another saline purge. They reported 85 per cent of 
cures and no deleterious effects from the large dose. Gonzaga and Lima, 
under the direction of Dr. Neiva of the sanitary service of Sao Paulo, al- 
tered this treatment to make it more appropriate for field use by omitting 
the preliminary purge, giving the entire ^-grain (6 Gm.) dose at one time, 
and repeating this on three successive mornings, the patient being on a 
light diet throughout and receiving a dose of salts two hours after the last 
dose of betanaphthol had been administered. They reported no severe 
toxic symptoms and 73.5 per cent of cures among 400 heavily infested cases 
so treated. Smillie, however, in 1920, used this large dosage in 79 cases and 
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observed very severe toxic symptoms in 2 cases and in 2 other cases a pro- 
nounced destructive action on tlie red blood cells similar to that of benzol. 
He writes: “The type of cases that are most susceptible to the toxic action 
of betanaplithol has not been determined. In all three of the severe 
cases of poisoninjj; there was a history of recent malaria. It is probable 
that those cases in which the red blood cells are rendered more fragile by 
recent malaria are more susceptible to betanaplithol poisoning.’^ Leach 
and Hampton, restudying the matter in 1923, did not observe any toxic 
symptoms tliough they used doses of 50, 60 and 75 grains (3.25, 3.9 and 
4.87 Gm.), without preliminary or later purge, in more than 300 patients. 
But they also failed to obtain satisfactory anthelmintic action; microscopical 
cures resulted in only 31.6 per cent of cases after one treatment, while a 
second dose, administered after an interval of eight days, produced such 
cures in only 38.1 per cent of those cases remaining positive after the first 
treatment. One individual was given 50 grains (3.25 Gm.), and two days 
'later another dose of 75 grains (4.87 Gm.) : no worms were passed. Upon 
autopsy two days after the last dose (the drug was not the cause of death), 
seventeen necators were found in the colon and two still attached in the 
small intestine; the average worm count from 54 patients had been found 
to be only eight. 

For the symptoms of poisoning with this drug, sec the discussion of the 
toxicology of vermifuges (p. 312). 

Hexylresorcinol. — Larnson et aL (1932) are highly pleased with their 
preliminary studies with this drug (for methods and account of the slight 
toxic effects, sec p. 293), for in single doses they found it to remove 80 to 
85 per cent of hookworm in over 2500 cases, findings which have been con- 
firmed in Ceylon, Samoa, Mexico and Guatemala. Of course they arc as 
yet unwilling to compare these results with those obtained with the other 
drugs, which have been given to millions of patients. Because of the action 
of hexylresorcinol upon both round-worms and liookworms, it would be 
suitable for use in mixed infections. 

Tetrachlorethylene. — This drug is thought to be about as effective 
against hookworm as carbon tetrachloride, but it is ineffective against 
round-worm ; whether or not it causes the same dangerous migration of these 
latter is not yet determined. Garin et aL (1931) have administered 371 
treatments, usually giving 45 grains (3 Gm.) on the first day, 60 p*ains 
(4 Gm.) on the second, and 75 grains (5 Gm.) on the third — 15 grains (1 
Gm.) at a time in capsules at hourly intervals, patients being confined to 
their rooms, alcohol forbidden and milk encouraged, and the urine tested 
daily. Albumin was not found but a dark red color showed up with nitric 
acid. A feeling of drunkenness was described immediately after taking the 
drug; Kendrick has described a more frightening experience, but Lambert 
(1933) reports more than 46,000 treatments in tlie South Pacific without a 
death and v/ithout untoward symptoms. 

PROPHYLAXIS 

“The spread of hookworm disease is entirely due to neglect of sanitation. 
If the feces of all infected persons were properly disposed of, no new larvae 
could gain entrance to the human host, and with the expiration of six 
to eight years — ^the usual life of the parasites in the intestines — ^the hook- 
worms already in the bowel would be expelled and the disease would auto- 
matically die out.” Thus Darling in his excellent treatise on the prophylaxis 
of hookworm disease in Nelson Loose Leaf Medicine. The problem is 
mainly one for sanitarians and public health propagandists, and it is there- 
fore hardly within the province of this book to do more than remark that 
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many zealous workers are slaving in this field and that successes, if only 
partial, can already be counted; failures, too, unfortunately. To conduct 
a campaign for eradication of the disease by drugs alone is certainly showing 
itself not. to be worth the enormous expenditure of money always required. 
In an unsanitated rural area in Porto Rico, Hill (1927) observed 1000 
people, of whom 98 per cent were infected; these were treated intensively 
and 73 per cent were cured, but in the following year 81 per cent were again 
positive. Even where mass attack upon the disease by the proper use of 
drugs is combined with a well-financed campaign for the erection of sani- 
tary privies, the result is often discouraging, for to erect a privy is one 
thing but to get it used is another altogether. No group is more deserving 
of the commendation of the profession than are these public health officers 
who are laboring at once for health and for decency. The question of what 
constitutes a “cure,** and when an individual may be considered a “carrier” 
and when a “patient,” is being much agitated at present; the reader is 
referred to the interesting papers of Smillic and Augustine and of Stiles. 

It seems to me that Stiles (1933) is fully justified in taking issue with 
the Rockefeller Foundation for the statement in their Thirteenth Annual 
Report that “hookworm disease has almost disappeared from the United 
States.” 


THE TOXICOLOGY OF VERMIFUGES 

1. . Aspidium. — ^The milder symptoms consist, according to Sollmann, 
in colic, diarrhea, headache, dizziness, dyspnea, yellow vision, and some- 
times blindness. Any one, or all, of these symptoms are not infrequently 
seen in slight degree, but more serious manifestations of poisoning, such 
as violent muscle cramps, jaundice, evidences of renal injury, delirium, 
convulsions and coma, are very unusual; death is rare. 

The stomach should be emptied by the use of a nondepressing emetic, 
such as powdered mustard (a tcaspoonful in a cup of lukewarm water), 
copper sulphate (4 grains, or 0.25 Gm., in water), or zinc sulphate (15 to 
30 grains, or 1 to 2 Gm., in water). A full dose of magnesium sulphatiC, 
1 to 114 ounces (32 to 48 Gm.), should be given to flush out the bowel. 
The patient may be stimulated by heat, strychnine, caffeine, digitalis, etc., 
as indicated by the symptoms. Recovery is slow. 

2. Pepo^ — ^The toxicology is unimportant. 

3. Pomegranate. — ^The toxicology is unimportant. 

4. Pelletierine Tannate. — Mild toxic symptoms, which are frequent, 
consist in dimness of vision, dizziness, muscle cramps, formication, weakness 
and trembling. Overdoses cause partial blindness with dilated pupils in 
addition to the above symptoms in aggravated form; there is also violent 
headache, vomiting and diarrhea, sometimes convulsions. 

The treatment is the same as for poisoning with aspidium, but when an 
overdose of pelletierine has been taken one should proceed very cautiously 
as these patients are profoundly prostrated. 

5. Santonin. — Overdoses of this drug cause early vomiting, abdominal 
cramps and sometimes, but not always, diarrhea. The patient is dizzy 
and very weak and may complain of headache and painful urination ; it is 
said that hematuria may also occur. In severe cases there is an astonishing 
fall in temperature and the patient may go into violent convulsions; coma 
usually precedes death (see also p. 293). 

The treatment is the same as for poisoning with pelletierine. Every 
attempt must be made to keep the patient warm, and all available stimu- 
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lants may be tried. An anesthetic, carried only to a light stage of relaxa- 
tion, will control the convulsions, but if the patient sinks into coma he is 
almost certain to die. 

Yellow vision often occurs in the routine use of the drug but .is of no 
importance if unaccompanied by other symptoms. 

6. Spigelia. — ^The symptoms are much the same as from an overdose 
of pellctierine; treatment would likewise correspond. The cases are very 
rare. 

7. Thymol. — ^Barnes, whose experience with thymol in the International 
Health Board campaigns has been very extensive, writes that the majority 
of patients treated with the drug show some signs of its toxic action, 
such as flushed face, slight dizziness, and drowsiness. Very rarely more 
serious symptoms appear; vomiting and gastro-intestinal pain, severe 
vertigo, headache, tinnitus, and visual disturbances; cyanosis and collapse. 
There are very few reported deaths. 

' The treatment is the same as for poisoning with aspidiuni. Alcoholic 
stimulants must not be used. 

8. Betanaphthol. — Smillie describes 4 cases of i)oisoning in 79 })atients 
treated with large doses of this drug. “The toxic action of betanaphthol 
in these 4 cases was a destruction of the red blood cells. The drug selected 
the red blood cells and destroyed them in great numbers, with resultant 
severe anemia, icterus, enlargement of the spleen and liver, enlargement 
of the gallbladder, and liemoglobinuria. The white blood cells apparently 
were not destroyed by the drug. The liver, spleen, kidneys and other organs 
of the body were not affected primarily, but were markedly affected secon- 
darily, because of the anemia, and because of the injurious effects pro- 
duced by the elimination of large numbers of destroyed red blood cells.” 
One of the patients had no subjective symptoms whatever, and another 
complained only of thirst and a slight weakness. The other two were very 
ill; there was nausea, vomiting and diarrhea, headache, exquisite tender- 
ness in the regions of the spleen and gallbladder, a rise in temperature, pulse 
and respirations, and profound prostration. Both patients recovered. 

The treatment consists in promoting elimination and providing stimula- 
tion as in the treatment of aspidium poisoning. Blood transfusion, would 
seem to be indicated. 

9. Oil of Chenopodium. — The symptoms (>f chenopodium poisoning are 
referable to the central nervous system and consist in nausea and vomiting, 
dizziness, internal ear deafness, tingling of the hands and feet, muscular 
incoordination, and semicoma. The kidneys are also affected as is shown 
by albuminuria and the appearance of casts. 

The treatment is similar to that employed in combating aspidium 
poisoning. In laboratory experiments, Salant found digitalis especially 
valuable as a stimulant. To combat the renal irritation, Darling advises 
the administration of hypotonic salt solution by the Murpliy drip. 

10. Carbon Tetrachloride. — The subject of carbon tetrachloride poison- 
ing has been exhaustively studied by Lamson, Minot and Robbins, who find 
that the cases fall into several well-defined groups. I shall quote at some 
length from their (1928) paper. 

(a) Effect of Alcohol . — “Shortly after the introduction of the drug as an 
anthelmintic, it became evident that carbon tetrachloride is extremely 
toxic both for chronic alcoholic addicts and for those who drank alcohol 
immediately after treatment. In such cases, vomiting comes on within a 
few hours after the administration of the drug. The signs and symptoms 
are extremely severe, vomiting is violent and continuous, and there are al- 
most Always hemorrhages into the gastro-intestinal tract, which cause the 
patient to vomit either bright or changed blood and to pass bloody stools. 
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Jaundice may be very severe after forty-eight hours; the urine scanty and 
highly bile-stained. This clinical picture can be reproduced easily in dogs 
by giving alcohol with carbon tetrachloride.” 

(b) Ascaridsis as a Complicating Factor . — ^Tn the case reports from 
several million persons treated with thymol, chenopodium and betanaphthol 
over a period of from eight to ten years, no mention was made of ascariasis 
as a complication in cases of intoxication. This may perhaps be due to the 
fact that in every region where ascariasis is prevalent, large numbers of 
ascarids are found to migrate in the body after death from any cause, and 
they are seen so commonly that no clinical importance is attached to their 
presence or activity in unusual parts of the host. With the introduction of 
carbon tetrachloride, it was extremely interesting to see the gradual develop- 
ment of the conviction that ascarids play some part in the intoxication. 
Dr. S. M. Lambert, who treated cases in the Fiji Islands, probably first 
sponsored this idea. He observed that symptoms were more common in 
districts in which patients were heavily infested. He later reported having 
been called to see several young children severely ill after taking carbon 
tetrachloride. Writhing masses of ascarids could be seen plainly through 
the abdominal wall. After a dose of chenopodium which caused the patients 
to pass these worms, all symptoms disappeared. Similar reports began to 
come in from different countries. Later, cases were described in which 
definite pharyngeal and intestinal obstruction were found at autopsy. . . . 
Carbon tetrachloride undoubtedly causes an increase in the activity of these 
round-worms.” 

The following cases arc cited to illustrate the different types of death in 
this acute ascariasis: 

“Case 4. — A girl, aged six years, was given 0.5 cc. of carbon tetrachlorid(5, followed by 
1 ounce of magnesium sulphate. The bowels moved and a few ascarids were passed. 
She was well and played about until the next noon, when she began to vomit and com- 
plained of pain in the liver region. Forty-eight hours after taking the drug, she still 
complained of pain and was vomiting ascaris worms. Seventy-two hours after, she wa« 
lying quiet^ vomiting, and still complaining of pain in the same region. Ninety-six hours 
after, the patient went into coma. Voinitus was black. Death occurred after one hundred 
and thirty-two hours. Autopsy showed a plug of coiled ascaris worms in the small intes- 
tine surrounded by a gangrenous area. 

''Case 5. — A girl, aged five years, was given 5 minims (0.3 cc.) of carbon tc'trachloride 
early in the morning followed by magnesium sulphate without result. She was j)erfectly 
well until noon of the next day, when she began to vomit. Three days after taking the 
carbon tetrachloride, she awoke at 2 a. m. shrieking and vomiting and remained in this 
state of ‘despondency and despair’ until 6 in the morning, when she died. An incom- 
plete postmortem examination showed the pharynx completely blocked by a plug of 
ascarids. 

"Case 6. — A boy, aged seven years, was given 5 minims (0.3 cc.) of carbon tetrachloride, 
followed by magnesium sulphate in the morning. He was perfectly well throughout 
the day and wfis left alone the next morning, playing about by himself. The mother 
returned at 2.30 p. m., and foimd the child lying down and unable to speak. lie died 
one hour later. Autopsy showed the intestine 'literally packed with ascarids.’ No men- 
tion was made of a pharynge^il examination.” 

(c) The Relation of Food to the Intoxication . — ^^“It has been found that 
when carbon tetrachloride reaches the brain in sufficiently high concentra- 
tion, nervous symptoms are manifested.^* The following case is cited to 
illustrate this type of intoxication. 

"Case 7. — A woman, aged twenty-six, was found to have hookworm disease and was 
advised to take carbon tetrachloride in the morning on an empty stomach. In spite of 
this, she took 60 minims (3.7 cc.) at 7.30 p. m. after a hearty evening iheal. Thirty minutes 
later she vomited, and at 10 p. m. had rigors accompanied by nervous symptoms such 
as restlessness, jerkiness of the arms and head, and intermittent convulsions of the neck 
and both arms. She later Liecame drowsy and prostrated. The next day she vomited 
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and remained prostrated and weak. Two days later she appeared muph better. Jaundice 
developed and the urine contained bile. On the third day the jaundice l^esan to disappear, 
and the urine cleared up. Eight days after treatment, rtM'oveiy seeincHl complete. 

“When carbon tetrachloride is given to animals by mouth none of these 
symptoms normally occur, but when it is given by inhalation or by vein, 
they come on at once. It has been found, however, that if carbon tetra- 
chloride is given orally after the animal has taken food, especially fatty 
food, symptoms appear as they do after inhalation. On this account it has 
been suggested that carbon tetrachloride always be given on an empty 
stomach and not be followed by the ingestion of fatty foods for a consider- 
able period of time. A possible explanation of this intoxication is that the 
carbon tetrachloride is absorbed by the lymphatics and reaches the general 
circulation by way of the thoracic duct witliout passing through the liver, 
thus coming to the brain in higher concentration than when it is absorbed 
through the portal system. In the latter case, the liver takes out a con- 
siderable amount of the drug. Experiments arc under way to determine 
whether the route of entry is a causative factor in this type of intoxication 
or whether lipemia in itself favors retention in the blood of carbon tetra- 
chloride in concentrations sufficient to produce intoxication.*^ 

(d) Calcium as a Factor . — “Besides the deaths in alcoholic addicts, in 
patients heavily infested with ascarids, and in those who have taken the 
drug with food, there still remains a considerable number which cannot be 
accounted for in any of these ways. Most of these have occurred in children, 
and the doses given were so small that tliey seemed at first insufficient to 
cause death. Autopsy showed, however, the central necrosis characteristic 
of carbon tetrachloride poisoning. Analysis of these case histOTies shows 
that there is a considerable latent period before the onset of symptoms, from 
twenty-four to thirty-six hours being passed in relative comfort. Nausea 
and vomiting, which is at times perfectly uncontrollable, tlicn begin. The 
patient may gradually become unconscious and have convulsions toward the 
end. Some persons develop marked jaundice and excrete a small quantity 
of highly bile-stained urine; othei*s vomit and may have more or less severe 
gastro-intestinal hemorrhages. This may occur after carbon tetrachloride 
has been given, alone or with oil of chenopodium, to persons with or without 
ascaris infestation, or to alcoholic addicts. In the latter, apparently the 
only difference is the greater severity of the symptoms. . . 

The authors quoted studied this type of intoxication for several years 
at the Johns Hopkins University without being able to reproduce the 
symptoms in dogs, no matter what doses of carbon tetrachloride were 
used. Then, upon the transfer of the work to Vanderbilt University, the 
dogs were accidentally placed on a diet which was very low in calcium, 
with the result that symptoms such as have just been described in the 
human quickly made their appearance when the dogs were again given 
carbon tetrachloride. 

“As soon as calcium carbonate or calcium lactate was added to this 
lean-meat diet, the animals showed the same tolerance to the drug as was 
found in the early work in Baltimore. After conclusively proving that 
the tolerance or susceptibility of dogs to carbon tetrachloride is directly 
dependent on the calcium content of their diet, it was shown that intoxica- 
tion from calcium deficiency could be relieved at almost any stage by 
proper calcium therapy. . . . 

“Accurate methods for the determination of ionized calcium in the blood 
are not yet available, and sufficient time has not elapsed for a complete 
analysis of the part played by calcium in these intoxications. Sufficient 
data have been accumulated, however, to allow the formulation of an 
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hypothesis that may be of help in the rational treatment of human cases of 
intoxication. Carbon tetrachloride causes an acute central necrosis of 
the liver with an increase of bilirubin in the blood. It is well known that 
bile pigments are precipitated by calcium in vitro, and it has been sho^ 
that such a combination between bile pigments and calcium occurs within 
the organism. Though the calcium may not be actually precipitated and 
removed from the blood, it probably enters into a complex un-ionized 
molecule with the bilirubin. Thus, although the total calcium content 
of the blood may be normal or even high, the active or ionized calcium may 
be decreased in the presence of increased amounts of biliary constituents. 
In a poorly nourished animal whose calcium reserve has become low, the 
colemia caused by the giving of carbon tetrachloride may decrease the 
amount of ionized calcium below the necessary level, and thus cause acute 
symptoms of calcium ion lack, such as characteristic tetany, tremors, con- 
vulsions, and a great tendency toward hemorrhage. When calcium ions 
are furnished by any of the methods mentioned, the symptoms disappear, 
but recur as these ions combine with bilirubin or other biliary constituents.” 

Prevention and Treatment of Carbon Tetrachloride Poisoning, — Care 
should be taken, especially in children, to administer a drug, such as 
chenopodium, which will eliminate the ascarids while the carbon tetrachlo- 
ride is operating against the hookworms. The authors just quoted believe 
that this chenopodium should be given several days before the administra- 
tion of the tetrachloride, but I think that field workers have sufficient faith 
in the ascaris-destroying power of chenopodium to trust it to overcome the 
stimulating effect of tetrachloride even when the two drugs are given to- 
gether. To rid a population of ascarids first would add very greatly, per- 
haps even prohibitively, to the cost of a campaign. 

The necejssary precautions in the particulars of alcohol and food have 
already been considered (see pp. 313 and 314, respectively). 

Regarding the prevention and treatment of calcium lack, the authors 
above quoted write: “Since toxic symptoms occur very seldom, and then 
as a rule only in poorly nourished individuals, it seems safe to assume 
that most normal adults and children have a sufficient calcium reserve to 
withstand anthelmintic doses of carbon tetrachloride. As a routine pro- 
cedure a calcium reserve should be built up in poorly nourished children 
before treatment. Where either whole or skimmed milk is available, the 
total daily adult requirement of calcium . . . can be furnished by adding 
to the diet about 1 quart of milk. In the absence of milk, the same result 
may be obtained by feeding various calcium salts.” They regard calcium 
chloride by mouth as the most rapid and effective method of increasing 
the calcium ions in the blood of a patient who is actually having symptoms; 
intravenous injection of this salt is considered too dangerous to be justified 
except in moribund cases. They also point out the value of ammonium 
chloride or hydrochloric acid in making stored calcium available, and state 
that parathyroid extract has been of value in intoxication induced in the 
laboratory. For discussion of the dosage and precautions to be observed 
in using these drugs, the reader is referred to the index at the end of this 
book. 



DISEASES OF ALLERGY 

There is a small but baffling group of diseases, comprising principally 
hay fever, asthma, serum sickness, certain gastrb-intestinal disturbances, 
angioneurotic edema and urticaria, to which the general designation ‘‘aller- 
gic diseases” has recently been applied. Thej’^ have in common the follow- 
ing characteristics: They are not infectious; single attacks begin quite 
abruptly but usually decline gradually; between attacks there arc no dis- 
turbing residual symptoms (chronic asthma is an exception to this by rea- 
son of the accompanying chronic bronchitis and chronic emphysema, and 
for other reasons) ; an individual may be the victim of several of these dis- 
eases at the same time; the attacks continue to occur with their wonted 
frequency throughout the course of most of the nonfebrile attacks of dis- 
ease that may incidentally afflict the individual; the predisposition for 
these diseases is inherited ; with or without treatment, the afflicted indi- 
vidual continues to be susceptible to attacks of these diseases throughout 
life, though the incidence and severity sometimes decline with advancing 
years; and finally, diseases of the allergic group arc rarely fatal though 
they cause great suffering and inconvenience. Allergic individuals, then, 
form a relatively small group of persons who over and over throughout 
their lives suffer from a few diseases to which the great majority of man- 
kind is not susceptible. In explanation of this unique and distressing state 
of affairs many men have offered many hypotheses throughout the years; 
but as early as 1905, Dunbar had introduced the specific protein sensiti- 
zation theory which is now held by the vast majority of workers to be the 
right and true explanation; this is to the effect that allergic individuals 
are those who are hypersensitive to certain foreign proteins and that they 
experience an attack of one or more of the allergic group of diseases each 
time that a sufficient quantity of the specific foreign protein comes in con- 
tact with their sensitive mucous membranes or skin or enters their blood 
stream. Minute amounts of these proteins, which arc contained in foods, 
pollens, dust, and many other substances, when deliberately introduced 
intradermally, give rise to typical local lesions which are considered to be 
of great diagnostic importance. This theory is at present serving us well, 
though I feel bound to point out the possibility that it may at any time 
give way to some other explanation. Indeed, the assumption that only 
proteins cause the allergic symptoms is already disproved, it would seem, 
by the work of Hanzlik and Karsner (1924), who have induced similar 
symptoms in guinea-pigs with such substances as copper sulphate, sodium 
iodide, fullers' earth, etc., and by the well-confirmed findings of Land- 
steiner and his associates that numerous crystalloids acquire specific anti- 
genic properties when conjugated with protein “carriers.” Also, Grove 
and Coca (1925), and Black and Moore (1926), have obtained positive 
skin tests and performed satisfactory treatment with ragweed extract from 
which protein had been excluded. Also, the specificity of the reactions has 
been questioned and nonspecific 'protein therapy in some cases satisfactorily 
substituted. I look upon Freeman's (1932) studies as convincingly show- 
ing the nonspecific, nonantigenic properties of “proteose,” for which Oriel 
jand his associates have made certain claims, but it is neyertheless rapidly 
becoming apparent that the number of alleged specific substances may be 
legion; indeed, after the work of Feinberg (1927), it is difficult to escape 
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the feeling that it will eventually be possible to demonstrate sensitiveness 
to all substances under the sun, when the task of desensitizing the world 
will logically follow unless it be beforehand recognized and freely admitted 
that many individuals may be convicted by these skin tests who never 
throughout their lives evince allergic symptoms, even when in environ- 
mental contact with the offending substances. These pages are not the 
place for a searching enquiry into the admissibility of the current hypothe- 
sis, and I would urge the reader to accept it since it has undoubtedly much 
advanced our knowledge of these matters. But an open mind is a most 
valuable asset at such a juncture as that which has now been reached in 
the allergy question. Perhaps something of vital importance with regard 
to the fundamental cellular dyscrasia underlying the bizarre allergic mani- 
festations has been overlooked during these years of skin-testing. To me 
it has been a source of much pleasure to observe the apparently complete 
lack of bias with which the recently constituted British Asthma Commis- 
sion is approaching its investigations. 


HAY FEVER 

There are two types of hay fever. The more common, or seasonal, 
type is that which begins every year when the particular pollen by which 
it is caused begins to be wind-borne, and persists until pollenation ceases. 
The quite accurately predictable date of initiation of the annual attack, 
which used very often to bring down upon the heads of the victims of this 
disease the charge of being hystcriacs, is now known to be due to the fact 
that the flora of a given region pollenates with astonishing regularity despite 
the forwardness or backwardness of a particular season. The pollens of 
the common trees, grasses and ragweeds are the most usual offenders, con- 
ferring, respectively, the titles ^‘spring,” “summer” and “fall” hay fever. 
The symptoms are itching and congestion of the eyes, violent paroxysms of 
sneezing, and a thin irritating discharge from the nose, often very profuse; 
oftentimes there is also itching inside the mouth and “behind the eyes.” 
The symptoms vary a great deal in severity during the day, being usually 
worst in the morning. In most cases there are “good” days and “bad” 
days, though very many individuals arc entirely incapacitated for active 
participation in affairs throughout the entire “season.” Perhaps more than 
one third of the patients experience asthmatic attacks in conjunction with 
their hay fever. Those who are affected by the ragweeds can entirely escape 
their attack by annual migration to a region where the wind does not contain 
these pollens, but escape for spring and summer sufferers is to be had usually 
only at sea, since the offending trees and grasses are quite ubiquitous upon 
the land. Perennial hay fever, the so-called “vasomotor rhinitis,” is char- 
acterized by the persistence throughout the year of such symptoms as have 
been described above. Animal danders, vegetable powders, house dust, 
foods, and drugs are held to be principally responsible for this type of the 
disease. The line between seasonal and perennial hay fever can be by no 
means always sharply drawn. 

I believe that the earliest clear account of this disease was that of John 
Bostock, in London, in 1819. It is apparently primarily a malady of the 
temperate zones, being almost entirely absent from the. moist, low-lying, 
torrid portions of the tropics. The American Indian is thought to be much 
less susceptible to the disease than the members of any other race, at least 
in the western world. 
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THERAPY 

1. Specific Desensitization. — The j)racticc of '^desensitizing” hay fever 
patients by injecting tiiein with increasing amounts of pollen extracts at 
frequent intervals during the several months preceding their annual attack 
was initiated by Noon, in 1911, and has since attained a considerable vogue, 
though the rationale of the procedure is not as yet entirely established. 

Methods of Testing Sensitivity, — (a) Scratch Test, — After cleansing 
with alcohol,' the skin is scarified with a needle without drawing blood, a 
small quantity of the suspected protein is lightly rubbed in, and a drop of 
N/10 sodium hydroxide is added. An urticarial wheal with pseudopods 
and an erythematous area is considered positive. 

(6) Intradermal Test. — About 0.01 cc. of a liquid extract of the sus- 
pected substance is injected intradermal ly; this method is i)robably more 
clear-cut and reliable than the previous one but the liability to constitu- 
tional reactions is greater. 

(c) Patch Test. — A small area is washed and rubbed lightly with pumice 
stone; the suspected material, cither in solution or rubbed into a paste, is 
placed on the area and covered with some impermeable material and held 
in place by adhesive plaster. The reading is after twenty-four hours or 
longer. 

(d) Indirect Testing (Prausnitz-Kustner Technic) . — One-tenth cc. of the 
patient’s blood serum is injected intradermally in a normal arm, and twenty- 
four hours later the suspected substance is injected or scratched into this 
site; the usual urticarial wheal is a positive reaction. 

The latter two of these tests (patch and indirect) are being nowadays 
much employed in dermatological practice (see p. 665). 

Technic of Desensitization. — Nearly every person reporting desensitiza- 
tion studies has described a technic differing slightly from that of someone 
else, usually the person upon whose work he has modeled his own; the result 
is that we have in the literature a greater number of methods than can 
possibly bo described here and accredited to their proper originators. 
Therefore I am obliged to give the standard technic of the New and Non- 
ofBcial Remedies, quoting from page 26 of the 1933 edition. 

'Tt is regarded as important that the individual dosage be determined 
by testing each patient’s susceptibility to the specific protein extract, as 
sensitiveness varies greatly and an overdose may cause disagreeable or 
alarming symptoms or even death. A methoti used for such test is to make 
a series of scratches on the patient’s skin (it is important that these should 
be made at some distance from the scratches of the first test) and to apply 
to these scratches 25 per cent, 10 per cent, 1 per cent, or even weaker dilu- 
tions of the protein extract. From 2 to 5 drops of the dilution which fails 
to produce a definite skin reaction may be injected subcutaneously as the 
first dose. Injections, increased by a few drops at first, and later by the 
use of a stronger dilution, may then be given at intervals of a few days or 
a week.” 

Timing the Injections. — ^The usual practice in administering preseasonal 
treatment is to give about sixteen injections at intervals of five to seven 
days, the time of the last injection to coincide approximately with the 
beginning of the patient’s "season,” or either to antedate or postdate that 
time by a few' days. Of course the immunity conferred by these injections, 
when successful, is only sufficient to carry the patient through his "season” 
in the vast majority of instances, and even then only if the "season” is a 
short one; the whole course of treatments must be gone through with again 
during the next year. In regions where pollens arc in the air continuously, 
as in the southern United States, recurrence of symptoms is the rule a few 
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weeks^after cessation of the injections. Under these conditions Kahn (1927) 
adopted the practice of giving the maximum protective dose every six or 
seven days after this dose had been established and had ceased to cause any 
local reaction. The inadvisability of teaching patients to give this treat- 
ment t 0 ‘ themselves, as advocated by Kahn and by Stewart (the originator 
of “perenniar' treatment) , is indicated in the occurrence of a severe uterine 
spasm in one of Kahn’s cases. Vander Veer, Cooke and Spain have been 
continuing once a month throughout the year an injection of the maximum 
dose attained during the season; their patients so treated obtained greater 
relief from the more intensive treatment when it was resumed for the 
succeeding season, but their constitutional reactions were considerably in- 
creased in incidence. Vaughan (1931) continues the treatments through the 
season with maximum or somewhat reduced dosage at two or three weeks’ 
intervals (occasionally, at one, two or three days’ intervals with much 
reduced dosage) ; after the season he continues a dosage of one fifth the 
quantity of the dilution used at the height of the season, increasing the 
dosage up to full quantities again for the next season. With intervals of 
two weeks for these between -seasons injections he has seen no severe re- 
actions. In 1‘igley’s (1930) experience with monthly injections of maximal 
doses, constitutional reactions occurred at the rate of 1 to 200 injections. 
In recent years. Freeman, in London, is using his “rush” method with in- 
creasing satisfaction; i, e., he waits for the onset of symptoms, then hos- 
pitalizes the patient and goes through the whole course of injections in a 
very few days. 

Efficacy of the Treatment , — The therapeutic efficiency of the pollen 
desensitization treatment of hay fever is very difficult to adjudge for the 
reason that many of its advocates arc addicted to the practice of finding 
the amount of relief afforded by the injections susceptible to a greater num- 
ber of divisions than most of us believe to be admissible. That any remedy 
may cause complete or marked or slight relief in the treatment of any con- 
dition is self-evident, but to make further divisions than this in a disease 
so variable as hay fever, and especially to make a number of subheads under 
the class “slight relief,” is certainly not allowable in my opinion. As one 
who has had more or less intimate knowledge of a number of cases, I must 
most earnestly state my belief that the best interests of scientific medicine 
arc but subversibly served when fine shades of relief arc drawn in order to 
prove the efficacy of this remedy. Indeed, I am even sceptical of the value 
of the treatment to all those patients who are placed in the “slight relief” 
class, even though no attempt to subdivide these cases is made — so tremen- 
dously variable from day to day, and particularly from season to season, is 
this disease. 

There is presented here a tabulation of the results obtained by five 
well-known workers in the treatment of 2185 cases (Table 34). 

Piness has stated that the average of complete relief obtained by all 
workers is about 23 per cent. It will be seen that in this table the average 
of cpmplete relief is only 19,3 per cent, but the disparity is undoubtedly due 
to the fact that both Rackemann and Smith preferred to classify cases as 
“markedly relieved” which the other workers would have placed in the 
complete relief column. It would seem, then, that the method was success- 
ful in the treatment of 70.5 per cent of all the cases, if we consider that 
marked as well as complete relief from symptoms may be looked upon as 
evidence of success. On the other hand, the treatment failed in an average 
of 33.2 per cent of all the cases, if we consider those obtaining only slight 
relief as failures also (the percentages reported by the authors are only 
roughly calculated, hence the number of successes and failures does not add 
to an even 100 per cent). Two facts, not observable in the table, should, be 
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Table 34. — Relief Obtained by Presbasonal Desbnsitization in 2185 Cases of 

Hat Fever 


Authority. 

No. 

coses. 

Complete 
relief, 
per cent. 

Marked 
relief, 
per cent. 

Slight 
relief, 
per (;ent. 

No relief, 
per cent. 

Rackemann (1920) 

91 

9 0 

62.0 


as.o 

Vander Veer (1922) 

1744 

1 23.0 

4<) 0 

is. 6 

10 0 

Bernton (1923) 

.56 1 

1 2.5 0 

•40.0* 

24 0* I 

10 0 

Pincss (1^5) 

202 

29 6 

40 0 

21 .4 

9.1 

Smith (1927) 

92 i 

10 0 

65 0 

19.0 1 

6 0 

Averages 

1 

19.3 

.51 2 

20.6 

12.6 



Average 

success 

Average failure 


1 

70 

.5 

33.2 


•Sixteen per cent were siiid to have been relievcid .50 p(*r eent of tlu'ir symptoms; 
1 have considered it fair to allot half this number to the “slight” and half to the “marked” 
relief columns. 


noted here. First, that some of those who obtain no relief are actually 
made worse by the treatment; one writer, Caulfeild, places this number at 
2.3 per cent of the total number treated. Second, that both local and con- 
stitutional reactions are of fre(|uent occurren(H‘ and both types are often- 
times severe; a few deaths have been recorded. Finess reports that in 202 
cases, local reactions occurred in 132 patients and tliat constitutional re- 
actions occurr(*d seventeen times; he further states, ‘‘the greatest percentage 
of reactions occurring in those, patients wlio received the greatest measure 
of relief, which is in accordance with the experience of others.^* Duke 
(1930) mixes each dose of protein solution with the following, and injects 
the whole: 0.15 cc. of a mixture of ephedrine (3 per cent), 2 parts, and epi- 
nephrine (1: 1000 solution), 1 part, plus 0.3 cc. physiologic saline. With 
this mixture, and by controlling tlic dissemination of the pollen by the appli- 
cation of a tourni(|uet above the site of injection, he claims to have very 
greatly reduced the number and severity of reactions. 

In view of the above considerations, I think a fair summary of the 
present status of this type of therapy would be as follows: Of the total 
number of liay fever sufferers who will submit to desensitization, approx- 
imately two thirds will be very considerably relieved, while only slight or no 
relief will be obtained by the other third; also, a considerable number of 
the patients will have to undergo local and constitutional reactions of vary- 
ing severity; and, finally, as a result of the treatments, from 2 to 3 per cent 
of the total number of patients will have worse symptoms than they had 
ever experienced before. These are the results obtained by expert allergists 
who confine their practice to this class of maladies exclusively; it is quite 
generally acknowledged that in the hands of the profession at large the 
results are very poor. 

2. Nonspecific Protein Therapy. — Nonspecific proteins are much favored 
in Europe, but in North America they have not given results at all com- 
parable with those obtainable by the use of the specific pollen substances. 
The method of using them may be found in the paper of Schiff (1926), who 
reports the employment of a 30 per cent aqueous solution of peptone, admin- 
istered intracutaneously, beginning with 1 minim as the initial dose and 
increasing by 1 minim every other day, up to 3 minims; then continuing 
on 3 minims for twenty days. This author states that in some cases prac- 
tically all symptoms disappeared after the second or third dose (i e., after 
n 
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three to &ve days) ; unfortunately the number of cases treated and the per- 
centage responding thus favorably are not given. Vaughan (1931) has also 
experienced some success with the method. 

3. Calcium and Viosterol. — The successful employment of calcium 
chloride internally in the treatment of hay fever was first reported by Em- 
merich and Loew, in 1913, the treatment finding its rationale in the fact that 
calcium is believed to decrease the permeability of blood and lymph vessels 
and thereby to lessen exudation, though its possible stimulation of the sym- 
pathetic portion of the autonomic nervous system, as pointed out by 
Pottenger, must not be overlooked. Recently (1929), I have added the 
hypothesis that the calcium may act favorably by reason of the fact that 
much of it is converted into the carbonate in the intestinal tract and that 
the chlorine, thus liberated, is rapidly absorbed and serves to increase the 
acidity of the tissues. Emmerich and Loew advised the use of the drug 
daily over a very long period, as much as a year, if possible, before the onset 
of the ‘^season,” but from the experience of those who have tried the remedy 
faithfully during the past twenty years the fact has emerged that success or 
failure depends not so much upon the length of the period of calciuni in- 
gestion as it does upon the constitution of the individual patient — ^that is to 
say, there are some who respond remarkably well to calcium therapy even 
though the drug be administered during only a relatively short period of 
time, whereas, there are others, and these seem to be vastly in the majority, 
who obtain no relief even though they ingest large amounts of calcium each 
day for a very long time. Wilson treated 22 patients with calcium chloride 
during one season. In no case did any patient take the drug for more than 
eight or ten weeks before the time of the expected attack, and in most cases 
the period was much shorter; yet of this number, 10 were much relieved 
(6 being practically symptomless during their ^^season’0> while the remain- 
ing 12 did not in the least respond to the treatment. In the cases responding 
favorably, the relief came after taking only a few doses. On the other hand, 
Cricp and McElroy (1928) failed to obtain any relief at all in any of their 
43 patients. Wilson’s method of administration follows. 

“For most patients the calcium chloride was prescribed thus: 


Calcium chloride, crystals 100 Gm. 

Distilled water to make 500 cc. 


Label: Take 1 teaspoonful in sufficient water during or after each meal. 

“This gives the patient about 3 Gm. of calcium daily. The crystalline 
salt is used in preference to the anhydrous, as making a cleaner and clearer 
solution. When the anhydrous salt is prescribed, allowance should be made 
for the water of crystallization, of which in the crystalline salt there are six 
molecules (CaCl2 + 6H2O) : 


“IJ. Calcium chloride, anhydrous 50 Gm. 

Distilled water to make 500 cc. 


Label: Take 1 tcaspoonful in sufficient water with or after each meal.” 

The ingestion of even larger amounts of calcium than this is not harmful. 
One of Wilson’s patients experienced gastric distress until the dose was 
reduced; another complained of weakness and loss of appetite, and had to 
use it intermittently in a lessened dose; another thought it caused a diminu- 
tion in the urinary output, while another thought the flow of urine was 
increased. 

The preliminary studies of Rappaport and Reed (1933) with viosterol 
are of great interest. In a small group of patients suffering with allergic 
hay fever and asthma they obtained marked relief from symptoms by the 
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daily administration of viostcrol of much greater concentration tlian that 
of the preparations at present commercially available. Their promised 
studies of the effective dose of viosterol that ^ ill produce changes in the 
calcium-potassium ratio within physiologic limits and yet be of therapeutic 
value in the allergic conditions will be awaited with great interest. 

4. Endocrine. — Although endocrine therapy is on the whole usually quite 
satisfactory, it has sometimes been directly responsible for the disappear- 
ance of allergic symptoms. The coincidence of one of the classical endocrin- 
opathies is the indication for its use, and not promiscuously in allergy per se. 

5. Surgery. — Despite the allegations of those who hold out for surgery 
in all conditions, I believe it is now the consensus of opinion among otolaryn- 
gologists that little, if anything, is to be hoped for from operative procedures 
in the treatment of hay fever. 

6. Topical Applications. — ^Thc application of a cocaine solution to the 
inucous membranes of the nose several times during the day will give con- 

' siderable relief in many cases, but the remedy is absolutely contraindicated 
as a routine procedure for very obvious reasons. Butyn or Alypin is some- 
times very well substituted, 1 or 2 grains to the ounce (0.06 or 0.12 to 30 cc.) 
in solution; the latter may be used in alkaline medium. The use of a 
dilute solution of epinephrine as a nasal spray is often unsatisfactory for 
two reasons: First, it is in itself sometimes very irritating when used under 
these conditions; and second, the patient often experiences an attack of 
hay fever of explosive violence when coming out from under the brief in- 
fluence of this drug. 

Duke (1925) gives the following formula for an epinephrine mixture: 


H. Solution epinephrine hydroc.hloride (I : 1000) 1 .0 cc. 

Dilute acetie acid 0.3 “ 

Resorcin solution (3 per cent) to make 32.0 ** 


Label: Apply to conjunctiva and nasal mucosa wlujn necessary. 

Ephedrinc hydrochloride or sulphate, used in a 1 to 3 per cent aqueous 
solution is relatively free from the objectionable features of epinephrine^s 
action and is effective for a much longer time. Synephrine is used in 5 per 
cent solution and in many instances with good success, apparently, too, 
without disagreeable by-effects. 

Chandler (1932) inserts a probe covered with cotton saturated with full 
strength phenol through the nasal speculum into the nasopharynx, thus 
coating the surface of the anterior portion of the nares and inferior turbinate. 
He states that the patient is usually much improved on tfie second day and 
that the treatment may be repeated in one week, if necessary; coughing 
caused by acid dropping into the throat is neutralized by an application 
of alcohol, 

7. Ephedrine, Synephrine. — ^Thc use of these drugs systemically in 
asthma and hay fever is discussed on page 328. 

8. Nitrohydrochloric Acid. — In 1893, Bishop proposed the uric acid 
theory of hay fever in the first prize essay of the United States Hay Fever 
Association and advocated the theory at the meeting of the American Medi- 
cal Association the same year. Learning in 1894 that Tyrrel, of Toronto, 
had published a paper in 1892 advancing the same theory, he readily ac- 
corded full credit to Tyrrel for his work. The use of acid upon purely 
theoretical grounds was advocated by Bishop. However, the excellent 
results obtained by him were soon lost sight of in the welter of papers then 
appearing upon the subject of *‘uric-acid diathesis,” to which Bishop him- 
self considerably contributed. Also, the causal relationship of pollens to 
the disease was beginning to be urged at this time, and further contributed 
to push the newly advocated drug into the background before it had had 
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aiiy sort of fair trial. Certainly, I can find no account of its extensive use 
with a report of the findings anywhere in the literature between 1897 and 
my own revival of the method, in 1927, though Gleason has always carried 
a reference to it in the various editions of his well-known text-book of 
otolaryngology. 

. In the first few cases I prescribed the acid to be dropped (10 drops) into 
water just before taking, but soon found this method open to the following 
objections: (1) Druggists arc reluctant to dispense the full -strength acid, 
looking upon 10 drops of '‘aqua regia’^ (the "ofiicial” dose is 3 minims) as 
dangerous; (2) the full-strength acid is so corrosive that its handling in 
the household is very difficult. Latterly I have, therefore, written the 
following prescription: 


Nitrohydrochlork! acid the dilute) Sivss 18.0 

Distilled water to make Siv 120.0 


The patient is directed to take 1 tcaspoonful of this in % glass of water, 
followed by another glass of water, after each meal and again upon retiring 
(as near midnight as possible) . This is a pleasantly acid but not corrosive 
tasting mixture, which may be dispensed in the usual bottle with a cork 
stopper. The midnight dose is very important; when it is omitted the 
patient will almost invariably have early morning symptoms. The ingestion 
of the acid, even in this large dose, cannot be looked upon as in any sense 
dangerous. One precaution, however, I have always taken, namely, that 
of forbidding the use of any laxatives or purgatives not prescribed by me, 
as there is perhaps some very slight danger of calomel being converted into 
corrosive sublimate by the acid. The use of the remedy is begun only 
with the onset of the individuaFs season. 

Since the publication of the first of my papers on this subject in 1927, 
I have gathered the accounts of 610 cases in which the acid has been used. 
Sixty-three per cent of these cases obtained marked or complete relief from 
symptoms by taking four doses of the acid daily (in some instances the full 
dose is taken every two hours). None of the patients experienced reactions 
of a more serious nature than a transient diarrhea or diuresis, and either 
of these only very rarely, nor did any person who obtained relief object to 
the "strong” taste of the mixture. 

In Table 35 there is offered a comparison of the acid and desensitization 
types of treatment. In studying this table, it should be borne in mind that 

Table 35. — Comparison of Results in Acid and Desensitization Treatment of 

Hay Fever 



No. 

cases. 

Complete 
relief, 
per cent. 

Marked 
nslief, 
per cent. 

Su(!{!ess- 
fully 
treated 
(Marked 
plus 
Com- 
plete), 
per cent. 

No 
relief, 
per cent. 

Acid treatment 

610 

37 

26 

63 

37 

Desensitization (sec p. 321) 

2186 

19 

51 

70 

30 



I am comparing here the results obtained by general practitioners using the 
acid with those of expert allergists using the desensitization method — 
obviously this is more than fair to desensitization since generel practitioners 
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have no such success, with it. Only 27 of these acid-treated patients were 
seen by me personally, the remainder of tlie cases being reported to me by 
physicians residing in all parts of the country. Of course statistics com- 
piled in this fashion have no exact value, but I feel that they do clearly 
show that widely scattered practitioners are using the remedy with some 
measure of success. Some men report to me large numbers of cases in which 
they have almost completely failed, others report series of equal size in* 
which success has been phenomenal. I do not understand this, but I am 
certain that the measure deserves trial in every case. Thommen, in the 
recent exhaustive treatise on the allergic diseases of Coca, Walzcr and 
Thonimen (1931), states his belief that this acid therapy is the most 
promising of the new departures in the symptomatic treatment of hay fever. 

9. Pollen Filters and Air Conditioning. — The use of filters for supply- 
ing pollen-free air to dwelling rooms has been advocated by a number of 
observers recently. There seems to be no doubt that hay fever sufferers 
are greatly, sometimes completely, relieved during their sojourn in a room 
thus equipped. Apparently ‘^air conditioning” is equally effective. 

10. X-Ray, Ultraviolet Ray, Diathermy. — See page 330. 


ASTHMA 

The asthmatic individual is one who is prone to attacks of difficult 
breathing whose immediate cause has been known, since its first mention by 
Sir John Floyer (1648), to be spasm of the bronchial muscles plus edema 
of the bronchial mucous membranes; the fundamental, though the more 
remote, cause of these spasms still remains unknown. The disease is in- 
cluded by all authors among the allergic group, but I cannot too earnestly 
repeat (see p. 317) that allergy itself is but a symptom of a hereditary 
constitutional dyscrasia. The attacks may last for a few minutes to sev- 
eral hours and are very distressing, though death from asthma per se is 
very rare. Characteristically, the patient coughs at the end of each attack 
and raises sputum which contains Charcot-Leyden crystals and tl)C bodies 
known as Curschmann's spirals. These attacks may be infrequent or they 
may occur every day or several times during the night over a long period. 
In simple uncomplicated asthma relaxation is usually complete between 
spasms, but most long-standing cases are complicated by emphysema and 
chronic bronchitis and are therefore “wheezy” and somewhat distressed 
at all times. Unless complicated by the two diseases just mentioned, pain 
in the chest and cyanosis are rare during attacks. The studies of Harkavy 
(1924) strongly indicate that the syndrome hitherto known as “cardiac 
asthma” is merely the coincidental existence of asthma and cardiovascular 
disease in the one individual. 


THERAPY 

When it first became apparent that asthma could best be studied upon an 
allergic basis, it was felt by investigators that it would ultimately become 
possible to desensitize and t^ms cure all individuals suffering from the 
disease; however, this enthusiasm has now considerably waned, and it is 
frankly admitted by the more conservative students of the subject that 
there is need for more than one type of therapeutic approach to the disease. 
As a result, it has become the fashion to classify the cases as “extrinsic,” 
“intrinsic” and “miscellaneous unclassified” asthma. The extrinsic cases* 
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are those that are believed to be caused by hypersensitivencss to some 
foreign substance outside the body, the individuals having asthma on ex- 
posure to, or contact with it. Pollens, animal danders, dusts, and foods 
are the principal offenders. Of 1074 cases reported by Rackemann, 39.6 
per cent were in this class. The intrinsic group comprises cases that are 
believed to be due to infection in the upper or lower respiratory tract, cases 
‘ that are reflexly caused by bad teeth, nose and throat pathology, constipa- 
tion, cholecystitis or other well-defined foci of infection, and cases more or 
less directly associated with such conditions as pregnancy, obesity, nervous- 
ness, and bad hygiene (the latter to include such items as unwise dietary 
schedule, a lack of proper fresh air and exercise, insufficient intake of fluids, 
and continued overwork without proper rest periods). In Rackemann’s 
series, 46.6 per cent of the cases were placed in this group. The miscella- 
neous unclassified cases are, of course, just what the name implies; the re- 
maining 13.9 per cent of Rackemann's cases fell here. In the extrinsic group, 
treatment consists in attempting to find the offending substance and elimi- 
nate it from the environment, perhaps by removing an animal, such as a 
cat or horse, or deleting a certain type of food from the dietary, or by 
removing an article, such as the feather pillow or a substance met with in 
the occupation, or by a more radical procedure, such as a change of climate, 
residence or work. Where these methods fail, or seem impracticable, at- 
tempt is made to desensitize by injection as in hay fever. In the intrinsic 
group, attempt is made to remove foci of infection, to build up resistance 
by the employment of bacterial vaccines, and to correct the bodily and 
mental pathology which is believed to be responsible for the asthmatic 
condition. 

The results attained in the treatment of asthma are extremely variable, 
but it is becoming more and more apparent that the conservative investi- 
gators of the disease are essentially in agreement as to what can be accom- 
plished. In 1927, Rackemann, of the Massachusetts General Hospital, 
reported a study of 1074 cases that had been followed for two years. In 
213, or 20 per cent, of these cases ‘‘curc'^ was claimed, but reviewing the 
cases again in late 1932, he finds that the number of these cured persons 
has shrunken to only 12 per cent of the total. Some observers prefer not 
to recognize a “cured” class, holding that an absolute cure is probably 
never attained in the treatment of asthma. 

1. Specific Desensitization. — ^When indicated, this type of therapy is 
instituted just as in the treatment of hay fever. For the methods, see page 
319. It is generally conceded to be less effective in asthma than in hay 
fever. 

2. Bacterial Vaccines. — ^Despite the many theoretical, and allegedly 
experimental, arguments against the efficacy of bacterial vaccines in the 
treatment of asthma, a number of authors have been able to report results 
with these vaccines that are quite comparable with those obtained by the 
institution of “specific” desensitization. The usual method is to prepare 
vaccines from pure cultures of organisms obtained from the thick mucus 
coughed up from down in the lungs during the brCaking-up of an attack. 
Skin tests are performed with these vaccines and the injections then made 
with the one, or with a mixture of the several, that gave positive reactions. 
The first dose averages 50 million killed organisms, but it may be as high 
as 200 million if the test reaction was very slight. Subsequent doses, at 
five- to seven-day intervals, are increased by the size of the original dose 
until 1 to 2 billion (occasionally as high as 4 billion) organisms per dose 
is teached; it is then sometimes the practice to continue the administration 
of this maximum dose at intervals of a month for a long period. It is de- 
sirable to obtain a local reaction from every treatment, but if this reaction 
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is very severe or if there is a constitutional reaction, tho.next dose should 
be the same in size as the one causing excessive reaction or perhaps even 
smaller. 

It is noteworthy that Rackemann and Graliam (1923), and Hooker and 
Anderson (1929) have obtained just as good results with stock vaccines as 
with autogenous preparations. 

3. Nonspecific Proteins. — ^There is good reason to believe that there is a 
nonspecific factor in both the specific dcsensitization and bacterial vaccine 
types of the'rapy, as witness the fact that relief is often obtained by these 
two methods without much alteration in the skin tc'st. Pagniez and Widal, 
Abrami and Brissaud, Auld, Schiff, Urbach and othei'S have reported the 
use of peptone. Boyd claimed success with typhoid vaccine; Van Leeuwen, 
Maxwell, and others with tuberculin. A number of observers have used in- 
jections of milk and of whole blood; Nelson and Porter media broth; Van 
Leeuwen sulphur. All have reported more or less success, but there is no 
lack of dissentient or at least healthily sceptical voices: Ramirez, Bchr- 
man, Irons. Fever therapy is discussed on page 331 ; methods on page 187. 

Peptone . — Schiff prepares a 33 per cent solution in glycerin and water 
by rubbing Armour^s peptone siccum (dry) in the mixture of the other two 
ingredients, warming to complete solution, and then filtering until clear. 
This solution may be sterilized and will keep at room temperature. Three 
minims is a safe initial dose, increased by 1 minim at biweekly or tri- 
weekly intervals up to 1 cc. Auld sometimes modifies the mixture as fol- 
lows: To 1 ounce (30 cc.) of scrum, pipetted off the patient^s blood drawn 
from the arm on the day before, is added 1.5 Gm. of Armour’s No. 2 pep- 
tone, 0.006 Gm. agar which has been well boiled, and about 10 drops of 
chloroform ; the mixture is incubated at 37 to 40 C. for three hours and the 
clear fluid pipetted off for use the next day. Very slow intravenous injec- 
tions of this fluid are given twice a week, beginning witli about 10 .minims 
(0.6 cc.) and increasing 5 minims (0.3 cc.) each injection until 45 minims 
(3 cc.) is reached, or continuing at any time with the dose which gives 
greatest relief. 

Whole Blood . — ^From 5 to 10 cc. of blood is withdrawn from the arm 
vein and immediately reintroduced intramuscularly into the buttock; injec- 
tions twice or oftener per week, usually not exceeding a maximum of 20 cc. 
per dose. 

Milk . — Straight whole milk is poured into a 2-ounce (60 cc.) rubber- 
capped bottle, stood in a water bath up to the neck of the bottle and boiled 
for one hour. Initial dose of 0.5 to 1 cc. is increased by 0.5 cc. at triweekly 
intervals up to 2 or at most 3 cc.; the injections arc usually given subcu- 
taneously. 

Tuberculin . — Old tuberculin is used in dilutions of 1 in 1,000,000; 1 in 
100,000; 1 in 10,000; 1 in 1000; and 1 in 100 (rarely). The first dose of 
0.1 cc. of the 1: 1,000,000 is increased at weekly intervals to 0.2, 0.4 and 0.6 
cc., after which the next dose is 0.1 cc. of the next dilution, and so on. When 
the 1: 1000 dilution is reached, Maxwell (1930) increases the interval to two 
weeks and the dose by 0.1 cc. until 0.5 cc. is reached; this dose is repeated 
monthly as long as necessary. 

Broth . — A standard broth such as that used in making artificial culture 
media is employed in dilutions and dosage much the same as tuberculin 
(see above). 

Sulphur.— VsiTi Leeuwen injects intramuscularly almut 1 cc. of a 1 per 
cent suspension of sulphur in olive oil. 

4. Calcium and Viosterol. — ^What has been said of calcium in the treat- 
ment of hay fever (see p. 322) applies here equally well. A few patients 
respond remarkably to its use, while the majority remain unaffected. The 
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study of viosterol in this disease will be watched with great interest and 
hope (see p. 322 ) . 

5. Iodides. — The use of iodides as adjuvants in the treatment of asthma 
seems to be bf such general acceptance that recent medical literature reveals 
no special studies of its efficacy. The employment of sodium and potassium 
iodide probably finds its rationale in the well-known ability of these salts 
to increase the exudation from the respiratory mucous membranes and to 
liquefy the mucus. Many practitioners feel that the administration of 
small doses of potassium iodide over a long period of time definitely pro- 
longs the interval between spasmodic attacks. At the Mayo Clinic, 10 per 
cent solution of sodium iodide in doses up to 10 cc. has been tried, but it 
is felt (Jour. Araer. Med. Assoc., 84, 698, 1925) that this intravenous method 
is not superior to the oral method except in a few patients in whom massive 
doses of iodides by mouth cause an iodism. 8ome patients, however, are 
equally intolerant to the intravenous medication; tlie concentration of io- 
dides in blood and spinal fluid seems to be about the same when given by 
either route. The Council on Pharmacy and Chemistry of the American 
Medical Association holds that intravenous medication, generally, is not 
as safe as oral administration, and, further, that there is little if any justifi- 
cation for the intravenous administration of such an agent as sodium iodide, 
because its systemic effects are promptly obtained from oral administration. 

6. Epinephrine (Adrenalin). — It is often tersely stated that a subcu- 
taneous injection of epinephrine will relieve any attack of asthma, but this 
statement, like so many categorical pronouncements, can be accepted only 
with certain reservations with regard to dosage and tolerance. The best 
practice when attempting to relieve an attack with the drug is to give sub- 
cutaneously % cc. of 1: 1000 solution at five-minute intervals until relief 
is obtained or tremor appears; the latter more often than not presages the 
appearance of the former. The amount required to control subsequent at- 
tacks varies greatly with individuals but is usually less than used in the 
first instance. The custom nowadays is to teach patients to administer 
the injections themselves in the attempt to forestall attacks; such indi- 
viduals can usually assure themselves a comfortable night by the injection 
of a few drops in the evening — in the beginning, that is, but as time goes 
on they nearly always require larger and larger doses. This is true drug 
tolerance but there is no such thing as addiction in the opium-addiction 
sense. However, there is a considerable ‘‘nervous^^ element in some allergic 
individuals and I feel that Lamson's. admonition is worth heeding when he 
points out the psychic dependence upon the drug in the history of several 
of his patients. 

Duke finds that 15 minims (1 cc.) of the drug in a half glass of water 
by mouth is sometimes as effective as a small dose by needle, but few ob- 
servers agree with him; one would think the water would have to be held 
in the mouth to permit sublingual absorption. Rackemann states that in 
the treatment of children especially, dry epinephrine (1.5 mg.) placed under 
the tongue is frequently efficacious. Following the animal experiments of 
Luckhardt and Koppanyi, both Lilienthal (1928) and Balyeat (1928) have 
found that massage of the site of injection of epinephrine one-half to sev- 
eral hours later causes the typical effect to be manifested again to a di- 
minished extent. Epinephrine should be given intravenously in asthma 
only under circumstances of the direst necessity. No advantage is gained 
by combining pituitrin with it. 

7. Ephedrine and Synephrine. — In the treatment of asthma, epliedrine 
has certainly been shown by Althausen and Schumacher, Piness and Miller, 
Munhs and Aldrich, Middleton and Chen, Thomas and many others, to 
be (a) very much less reliable than epinephrine in either relieving or pre- 
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venting the attach; (6) when given by mouth, much slower, (ten to thirty 
minutes) in exerting its effect than the older drug: (c) much longer lasting 
(often many hours) iij its effects when they are obtained; (d) much more 
toxic. In severe cases it is usually very little if at all effective^ and in 
moderately severe or mild cases the result seems to depend upon 'whether 
or not the patient happens to be susceptible to the drug’s action, whereas 
practically all persons respond favorably to epinephrine given by the needle. 
The chief advantage of ephedrine is of course the fact that it may be given 
by the mouth. The average dose is perhaps 25 to 60 mg., but it varies 
widely; some patients are able to prevent an attack by taking a small dose 
upon retiring, whereas many others are forced to take 50 to 100 mg. or 
more at intervals of several hours throughout the day in order to obtain 
any measure of relief. Both the sulphate and hydrochloride (the asserted 
superiority of this salt is largely academic) are available commercially in 
a wide range of tablets, capsules, solutions, elixirs, syrups, etc., and am- 
pules for hypodermic administration. In Munns and Aldrich’s experience 
with children, the minimum and maximum doses were 12 and 50 mg., re- 
spectively. 

Many physicians have noted that the drug often becomes less and less 
effective with succeeding doses, but habit-formation or abstinence symp- 
toms have never been reported to my knowledge. The chief objection to 
ephedrine is the frequency and oftentimes marked though not serious nature 
of its side-actions, which preclude its use altogether in a large proportion 
of patients: nausea, vomiting, sweating, bladder irritability, urinary reten- 
tion (Balyeat and Rinkel, 1932), skin eruptions, dysmenorrhea, palpita- 
tion, vertigo, tremor, general nervousness and apprehension, insomnia, etc. 
Caffeine and nicotine in most instances definitely increase the severity of 
the symptoms. The greatest possible care should be exercised to avoid 
giving epinephrine and ephedrine in a way that their effects might overlap. 
The barbiturates, especially arnytal, arc much used to counteract the tjphed- 
rine effects. 

Many observers have reported the successful use of ephedrine by mouth 
in hay fever, subject to the same qualifications as to dosage and undesir- 
able side-effects that apply in asthma. Thommen’s (1931) series com- 
prised 245 patients, more than 70 per cent of whom obtained some measure 
of relief; 22 per cent could not use the drug at all because of its untoward 
effects. 

Synephrine . — Thommen (1931) was able to successfully terminate several 
mild attacks of asthma in 8 patients with the oral administration of this 
drug in 1%- to 3-grain (0.1 to 0.2 Gm.) doses, but hC failed to affect the. 
severe attacks. No disagreeable side-effects were observed. 

8. Other Drugs. — Atropine , — I quote Duke: ‘‘Drugs of the atropine 
series are time-honored remedies in the treatment of asthma. . . . Atropine is 
effective in some cases even when given in small doses. In others it is in- 
effective. In can be used either locally or subcutaneously or by inhalation. 
If given by mouth or subcutaneously it should be pushed to the point of 
causing dryness of the mouth. It is rarely advisable to push the drug to 
the point of blurring vision. Some patients can tolerate %oo grain two or 
three times daily, while others who are more susceptible cannot tolerate 
this amount. Atropine can frequently be used to advantage in conjunction 
with adrenalin. Often the appropriate use of atropine in small doses marks 
the difference between success and failure in the relief of patients who have 
been treated according to other principles. ... A patient nearly relieved by 
other means may often be completely relieved with the help of atropine.” 

As compared with epinephrine, atropine when used alone is the less 
valuable drug lor two reasons: First, because most patients are not markedly 
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relieved until doses large enough to cause flushing, considerable dryness 
of mucous membranes, and more or less cerebral excitement are used; and 
second, because the majority of patients become tolerant to it much sooner 
than they do to epinephrine. 

Depressants, — ^I^ccausc of the chronic nature of the disease, morphine is 
absolutely contraindicated except when it is imperative that the patient 
have a respite from the mental and physical distress of extremely severe 
paroxysms, and then it should be used only if all other drugs have failed. 
It is by no means a sovereign specific in the treatment of asthma. Maytum 
(1931) has relieved several extremely severe attacks by the colonic ad- 
ministration of ether. 

Inhalants. — In mild cases the inhalation of the smoke from an ignited 
mixture of stramonium and a nitrate may be resorted to with advantage 
once or several times during the night; there is available a number of com- 
mercial asthma powders and cigarettes, but the following is more 
economical: 

IJ. Sodium nitrate 5ss 15.0 

Powdered anise 5ss 15.0 

Stramonium 5 j 30.0 

Label: A teaspoonful to be ignited and the smoke inhaled. 

A few patients will be helped by the inhalation of a steaming preparation 
such as described on page 30. 

Acetylsalicylic Acid-whisky. —Five to 10 grains (0.3 to 0.6 Gm.) of 
aspirin, administered together with a hot toddy, is a potent mixture which 
will oftentimes conquer even severe paroxysms (Duke, 1928). The first 
dose of the aspirin should be very small, however, because many asthmatics 
are hypersensitive {i. e., have an allergic reaction) to the drug. 

9. Endocrine. — What has been said on this head in discussing the treat- 
ment of hay fever (see p. 323) applies here also. 

10. JC-Eay. — In the beginning of this type of therapy, which originated 
in Germany, only the (?hcst was exposed anteriorly and posteriorly, but 
subsequent reports have shown that the treatments need not be confined 
to this portion of the body as the results are probably due to a constitutional 
reaction akin to the nonspecific protein reaction. At the present time, either 
the lung or spleen area, or both, are usually exposed; a symptomatic reac- 
tion typically follows each treatment, but this is Buccoeded by temporary, 
occasionally permanent, improvement in a variable number of cases; in 
Waldbott^s (1928) scries of 81 patients, 21 were apparently permanently, 
and 25 temporarily, relieved. All observers have not had such good results. 

11. Other Types of Physiotherapy and Breathing Exercises. — ^Various 
forms of hydrotherapy, baths, spa cures, ultraviolet ray exposures, etc., have 
been advocated from time to time, but none merit special description here. 
In hay fever, diathermy is sometimes applied locally to the nasal mucosa, 
or special quartz rods are used to carry ultraviolet, rays to the anterior and 
posterior nares. Perhaps the best known of the several schemes for induc- 
ing forced expiration is that of Hofbauer, in Vienna ; I was not at all favor- 
ably impressed when I saw him demonstrate his method, in 1931. 

12. Special Diets. — Of course the whole gamut of dietary experiments 
has been run in this disease, but it seems to me that the most rational of 
these has been the ketogenic regimen, as practiced by Peshkin and Fineman 
(for methods of inducing ketosis, see p. 641). On the other hand, it is not 
difficult to see how the glucose-feeding studies of the British Asthma Com- 
mission may also succeed, since the liver, which functions best when well 
supplied with sugar, is known to play a large part in antigen-antibody reac- 
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tions. Moll’s (1932) success with liver diet, as used in pernicious anemia, 
is worthy of note. 

13. Nitrohydrochloric Acid. — ^Thc acid is also being used with some 
success in asthma, particularly when complicating hay fever (sec p. 323) . 

14. Fever Therapy. — All practitioners of wide experience know that a 
bout of fever often entirely relieves allergic maladies for the time being 
and in some instances even for a long period following recovery from the 
intercurrent acute infectious process. Latterly a number of attempts have 
been made to accomplish the same thing by fever artificially induced as in 
the treatment of neurosyphilis (see p. 187). Diathermy is being pn^ferred 
by a number of the observers (Leopold and Stewart; Vallcry-Radot and 
Mauric; Feinberg, Osborne and Afremow; Bezan^on and Jacquelin), but 
it is still too early to judge of the value of tliis new therapeutic departure; 
however, in accord with my view that there is likely an acid-basc imbalance 
in allergy, I find these attempts entirely rational. 

15. Lipiodol. — A few physicians have with great caution begun the 
introduction of iodized oil into the tracheobronchial tree in asthma. C^^olc 
and Harper (1933) have obtained some relief in all of their 26 patients but 
they feel that all other measures should be tried before resorting to this 
method of treatment. This is work only for fully qualified experts, of 
course. 


ANGIONEUROTIC EDEMA AND URTICARIA 

Urticaria, or ‘'hives,” is characterized by the sudden appearance in the 
skin of a firm, elevated, whitish patch, which is surrounded by a pink zone 
and is accompanied by intense itching or stinging sensations. The lesion 
may be single or multiple and usually resembles in size the wheal caused 
by the ordinary mosquito bite; in the cases known as “giant” urticaria, 
however, the individual lesions are much larger than tliis and several often 
coalesce to form a relatively enormous patch. The wheals disappear in a 
few minutes to hours, or, in the more severe cases may persist for several 
days. It is usual for hives to appear in crops with relatively long asympto- 
matic periods between, but some individuals are rarely free from these 
distressing lesions for more than a few days in succession. In angio- 
neurotic edema the subcutaneous tissues as well as the skin participate in 
the transient swelling, which usually affects the forehead, eyelids or lips, 
and is only rarely accompanied by pronounced subjective symptoms; when 
the internal organs are involved also, as is very occasionally the case, the 
symptoms may of course simulate almost anything. All the recorded fatali- 
ties have been due to sudden edema of the larynx. 

In Menagh’s (1928) analysis of 260 cases, in which urticaria and angio- 
neurotic edema were considered to be the same process involving only dif- 
ferent layers of the skin, food or other proteins were found to be causative 
in 30 per cent, biliary tract involvement in 48.8 per cent, both in 11.2 per 
cent, and no etiology was discovered in 10 per cent. In a group of 40 
patients very carefully studied, Criep and Wechsler (1931) found evidence 
of increased or decreased thyroid activity in a rather large proportion; the 
incidence of hypo-acidity and actual achylia was also rather high. 

THERAPY 

In the matter of specific desensitization, nonspecific protein therapy, 
and the administration of calcium, what has already been written in regard 
to hay fever and asthma applies here equally and need not be repeated. 
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Unfortunately the results of such treatment are usually very unsatisfactory 
in the entities at present under consideration. In the group of cases asso- 
ciated with biliary tract disease, Menagh found that therapeutic biliary 
drainage often brought striking relief. Some patients are. almost at once 
relieved by brisk saline catharsis, but they are certainly in the minority; 
perhaps it is only those whose symptoms are due to food allergy (see be- 
low) who obtain this relief. Brown (1931) has found that the administra- 
tion of dilute hydrochloric acid as in achlorhydria (see p. 409) , or 20 to 30 
grains (1.2 to 2 Gm.) of citric acid in a glass of water with each meal, is 
sometimes helpful. One-half to 1 cc. of epinephrine hydrochloride (1: 1000 
solution) usually gives considerable relief during the attack; it is some- 
times possible to lower the subsequent doses. Massage of the site of injec- 
tion (see p. 328) might be helpful here. The use of splenic extract is dis- 
cussed on page 664. For local application, nothing perhaps gives as gr.eat 
relief as ^^pink lotion” (see p. 166). Fantus recommends the application of 
any one of the following solutions, applied as hot as can be borne and fol- 
lowed, without drying, by dusting with talcum: sodium bicarbonate, 1 to 6 
per cent; sodium carbonate, to 3 per cent; borax, 1 to 4 per cent. 


FOOD ALLERGY 

It is not possible in a single small volume of this nature to describe the 
host of ailments which* investigators nowadays recognize as being in all 
probability allergic manifestations to specific food substances; chief among 
them, however, are many cases of the following: Urticaria and angioneurotic 
edema, migraine, hay fever, asthma, eczema, several other dermatoses, and 
gastro-intestinal disturbances which may simulate any of the well-known 
acute or chronic syndromes. 


THERAPY 

Specific desensitization usually fails in these oases; indeed, skin reac- 
tions to the offending food are seldom positive. The two principal methods 
of treatment arc the dietary, whose chief advocate in America is Rowe, 
and the use of peptone by mouth, according to the plan of Urbach in Vienna. 
Just worthy of mention in passing, however, is the proposal of Richet 
(1932) to protect the intestinal mucosa from offending substances by mix- 
ing mineral oil with the food. The treatment consists solely of having the 
patient take a dessertspoonful of the liquid petrolatum at the beginning and 
end of each meal; so far/ the results are excellent but still unconfirmed, 
and the method is included here only because of its attractive simplicity. 

Dietary Treatment. — ^Rowe has exhaustively exploited the possibilities 
of this type of treatment. After eliminating at the beginning such foods as 
the patient definitely dislikes or knows to disagree with him, further study 
of the case is based upon the use of ^^elimination” diets (Table 36), con- 
sisting of foods which experience has shown rarely cause symptoms. The 
diet best suited to the patient is chosen for the start; diet 1, Rowe has 
found most generally useful (the menu possibilities of this diet are shown 
in Table 37); diet 4 is planned for a possible sensitization to all meats; 
diet 6 may be used if the patient does not give any indications of milk 
sensitization, other foods being gradully added and the effect, of each 
watched. In Table 38 theFe is a cereal-free diet (included here with the , 
recipes by Dr. Rowers kind permission) . On whatever diet is chosen, the 
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Table 36. — "Elimination Diets” for the Trbatbcent op Food Allergy (Rowe) 



Diet 1 

Diet 2 

Diet 3 

Diet 4 

Diet 5 

Cereal 

Rice 

Com 

Rice 

Rice 

Milk alone for 

Bread 

(natural) 


Tapioca 

Rye 

the test 

None 

Corn pone* 

None 

Rye Ricef 
Rye Crisp 
Cod, haliout 

period ' 2-3 
quarts a day 

Meat or fish. . . 

Lamb 

Bacon 

Beef 



Chicken 


and white 
fish 


Vegetables . . . .' 

• Lettuce 

Squash 

Tomatoes 

• Lettuce 



Spinach 

Asparagus 

Celery 

Carrots 



Carrots 

Peas 

String l)cans 

Peas 




Artichokes 

Be(*ts 


Fruits and jams 

Lemon 

Pineapple 

Grapefruit 

Pineapple 


and fruit Pears 

Apricot 

Pears 

Apricots 


drinks 

Peaches 

Prunes 

Peaches 

Pears 


Miscellaneous . 

Sugar 

Sugar 

Sugar 

Sugar 



Olive oil 

Mazola oil 

Wesson oil 

Olive oil 



Salt 

Salt 

Salt 

Salt 



Olives (unstuffed) 

Gelatin 

Olives 



Maple syrup 
Gelatin 


Maple syrup 

(unstuffed) 



• Com pone is made with commeal, salt, water, and Cris(?o. 

t Rye rice bread: cup lye flour, % cup rice flour, 6 level teaspoonfuls baking 

powder (Royal), 4 level teaspoonfuls sugar, ^ teaspoonful salt, % cup water, teaspoon- 
ful shortening. This recipe makes eight small muffins. This recupe doubled can be made 
into, a loaf. Perhaps more palatable if toasted. Royal Baking Powder does not con- 
tain egg. 

Table 37. — Menu for Diet I of Table 36 (Rowe) 

Breakfast: 

Rice Boiled, natural, served with peach or pear juice and sugar 

Fried in olive oil and served with sugar or maple syrup 

Pears or peaches Large helping, fresh or canned 

Drinks Lemonade with plenty of sugar 

Lunch and Dinner: 

Soup Lamb broth with rice and carrots 

Salad Lettuce with pears or peaches with olives and olive oil and lemon. 

Green or ripe olives, unstuffed 

Meats • Roast lamb with gravy made with rice flour 

Broiled lamb chops 

Vegetables Spinach or carrots. Boiled natural rice 

Dessert Lemon gelatin or pears or peaches 

Drinks Lemonade writh plenty of sugar 

1. Absolutely no foods other than those specified in each diet can be used. Thus, 
in diet 1 rice must not be fried with butter or lard but only with the fat specified, which is 
olive oil. Absolutely no bread, milk, cream or other nonspeciiicd foods can be used. 

2. Prescribed fruits can be used in drinks, in salads, for desserts and for jams and sauces. 

3. Gravies for meats and sauces for vegetables can be thickened only with flour 
allowably i. rice in diet 1 ; cornstarch in diet 2, and so on. 

4. Olive oil in diet 1, corn oil in diet 2 and cotton seed oil in diet 3 are indicated 

according to sensitizations to olive, corn or cotton seed antigens. These may be inter- 
changed if necessary. , , , , , „ 

5. Calories must be increased by plenty of sugar, oil and starch prescribed. Vita- 
mins must be assured by plenty of vegetables and fruits prescribed. 

6. In diet 2, bak^ corn pone made with corn meal and water, or com meal mush 
fried in maize oil or bacon fat eaten with prune or apricot juice or plain sugar syrup would 
be in order. 

7. In diet 3, tapioca, baked with peaches and sugar and flavored with orange or 

orange peel may be suggested. ^ . . . . . * . . 

8. In diet 4, if the patient is sensitive to fish but not to eggs, eggs may be substituted. 

9. These diets are models on which other diets composed of foods indicated by 

history of food sensitizations and skin tests may be formulated if desired by physician* 
Diet 1 has been found espwially useful either as it is or with foods substituted for those to 
wMch patients were sensitive. . v . 

la The "elimination diet” found to relieve the paJiienPs symptoms esn be increased 
by graduftl addition of foods to which the patient is found to be nonsensitivc. ^ 
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Table 38. — Suggested Menu for Cereal-free Diet (Rowe) 




Amounts. 


Grams. 

Approximate. 

Breakfast: 

Grapefruit juice 

Tapioca with apricots 

200 

1 large 
% cup 

Bacon, medium 

33 

5 slices, thin and long 
23 ^ teaspoonfuls 

Peach or apricot preserves 

; 

Lima bean and potato muffin* 


2 small 

Lunch: 

Salad: 

Tomato 

100 

1 medium 

Lettuce 

1(X) 

34 medium head 

Olive oil 

13 

1 tablespoonful 

Lemon juice for French dressing 

Lamb chops 

100 

2 medium 

Baked potato . . . 

KX) 

1 medium 

Lima bean and potato muffin 


1 

Lemonade (lemon juice) 

‘ '3 0 

2 tablespoonfuls 

(sugar) 

10 

2 teaspoonfuls 

Peaches 

Cookies, lima bean and potato 


3 small 

Dinner: 

Lamb broth 

Roast lamb 

100 

4 slices, 434 X 2 X 34" 

Sweet potato 

100 

1 mediiun 

Carrots 

133 

1 cup 

Salad: 

Lettuce hearts 

100 

3^ medium head 

Olive oil 

13 

1 tablespoonful 

Lemon juice for French dressing 

Muffin, lima bean, and potato 


1 

Peach jam 

48 

234 teaspoonfuls 

Lemon Jello (whipped) 


1 serving 

Lima bean and potato cup cakef ... 


1 

Lemonade (lemon juice) 

30 

2 tablespoonfuls 

(sugar) 

10 

2 tcaspoonfuls 


* Muffins: 

% cup potato flour 4 teaspoonfuls sugar 

cup lima bean flour cup water 

3 teaspoonfuls baking powder 2 teaspoonfuls shortening 

3^ teaspoonful salt 

Sift dry ingredients together. Melt fat and add to water, add slowly to dry ingredients. 
Put in greased muffin tins and bake at 400 F. for twenty minutes. Serve hot. Makes 
ten small muffins. 

t Cup cakes: 

6 tablespoonfuls lima }>ean flour 2^ tcaspoonfuls baking powder 

cup potato flour teaspoonful vanilla 

5 taolespoonfuls shortening 3^ teaspoonful lemon extract 

cup water Few grains salt, few drops yellow 

^ cup sugar coloring 

Sift dry ingredients, cream fat and sugar, add dry ingredients and Water alternately 
to creamed mixture. Add flavorings and coloring. Put in greased muffin tins and bake 
in oven at 430 F. for thirty minutes. 

patient should be encouraged to eat enough to prevent loss of weight, the 
physician substituting similar foods for any causing disturbance. If symp- 
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toms are relieved, one or two vegetables or fruits may be added the second 
week, and during succeeding weeks the other foods, always eliminating 
any which cause recurrence of symptoms; wheat, eggs and milk should be 
added last and their effect carefully scrutinized. Rittinger and Dembo 
(1932) have pointed out the nutritive and biological value of soy-bean milk, 
which might be tried as a substitute in patients sensitive to cow^s milk. 

With full cooperation, patients can usually be gotten up to satisfying 
and nutritionally correct diets in a few weeks. In the hands of Rowe the 
results arc excellent in a wide variety of allergic disturbances, though the 
psychic effects of “dieting” must not be overlooked. This is a type of 
specific therapy which, because of its freedom from dangers, its relative 
simplicity, and its inexpensiveness, deserves a full trial — if only patients 
were not so prone to snitch forbidden foods! 

Peptones by Mouth. — Both the French and English schools had for some 
time been using peptones by mouth in cases of food allergy with indifferent 
results, wlien Luithlen, in 1926, showed that the fault probably lay in the 
use of preparations that were not truly specific. Urbach, who has been very 
actively carrying on the clinical investigations in Vienna since the untimely 
death of Luithlen, has demonstrated that the treatment is worthless unless 
the exact peptone toward which the patient is sensitive is employed; for 
example, if an individual cannot cat chicken, the peptone to be used must 
be made from the flesh of the chicken, and if eggs are the offenders, the pep- 
tone must come from the white of eggs. Small doses of these specific pep- 
tones arc then given by mouth before each meal in which the offending foods 
are to be included (these foods having been determined by an elimination 
diet regime much like Rowers, sec above), in the belief that not only can 
the inclividual attack be thus prevented but that desensitization will also 
take place in time. The ingestion of the peptone must occur exactly three- 
<iuarters to one hour before the meal and a considerable time after diges- 
tion of the last meal has ceased; it is therefore necessary to forbid all bc- 
tween-meals eating, which means of course that cooperation is difficult to 
obtain in children and that the method is hardly practicable in frequently 
fed infants. I have been somewhat sceptical of this work, but Urbach, 
whom I had the pleasure of visiting in 1931, has partially converted me; 
he, at least, is getting good results, and T feel that it would be well if the 
peptone tablets were to be made available to a few (lualificd investigators 
in this country 


SERUM DISEASE 

Serum disease is an allergic reaction caused by the parenteral introduc- 
tion, by whatever route, of foreign serum. Mackenzie says that if amounts 
below 10 cc. are used, only about 10 per cent of patients show symptoms, 
but that when amounts of 100 cc. or more are injected, fully 90 per cent 
develop the disease. The symptoms are a mixture of urticaria and eryth- 
ema, fever, arthritis without pronounced objective changes in the joints, 
swollen and tender lymph nodes, and edema of various portions of the body 
accompanied by urinary evidences of temporarily impaired renal function. 
The time elapsing between the giving of the serum atid the appearance of 
the disease is usually one week; in most cases the symptoms disappear in 
four to six days, but occasionally they persist for as long as two weeks. 
Recovery is the rule, though relapses arejiot uncommon. 
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THERAPy 

The disease cannot be prevented nor can it be very satisfactorily treated 
by any routine methods devised to date, though it is worthy of note that 
full doses of magnesium sulphate (Epsom salt), perhaps repeated several 
times in the twenty-four hours, are often provocative of an astonishing 
degree of relief. One-half to 1 cc. of 1: 1000 epinephrine solution, given 
subcutaneously, is oftentimes temporarily effective in relieving the itching, 
but it must be frequently repeated; for local treatment of the urticaria, see 
page 331. The arthritis docs not respond to the salicylates or cinchophens. 



DEFICIENCY DISEASES 

RICKETS 

Rickets is a disease of infants which is characterized by a diminution 
in the inorganic phosphorus of the blood — or, in those eases in which there 
is an associated tetany, low calcium but approximately normal phosphorus 
— and a faulty calcification of the newly laid down bone tissue. It is en- 
countered most frequently between the ages of six and eighteen nmnths, its 
victims being for the most part well nourished and rapidly growing children. 
,The seasonal fluctuation of the disease is one of its most characteristic fea- 
tures, the case incidence rising from October to a peak in March and then 
falling to June; new cases very rarely develop in the summer. Rickets is 
most prevalent in the industrial cities of the north temperate zone and is 
infrequent in the tropics; indeed, in subtropical regions with plenty of win- 
ter sunshine it would seem to be very unusual; witness the fact that Tor- 
roella has stated, apparently as the result of exhaustive study, that the dis- 
ease is nonexistent in Mexico. A typical case of rickets shows the following 
symptoms: restlessness, especially turning of the head from side to side; 
irritability; sweating of the head; enlargement of the costochondral junc- 
tions, giving the rachitic “rosary, and enlargement of the epiphyses at the 
wrist; an abnormally open fontanel, coupled with a tendency for areas 
of softening to develop below the occipitoparietal suture. Squareness of the 
head, protuberant deformity of the chest, knock knees or bowlep, and 
curvature of the spine; any or all of these may be present. There is often 
“pot-belly” and usually some muscular weakness; the blood is deficient 
in inorganic phosphorus, and a radiograph of the lower end of the ulna 
shows certain abnormalities which are diagnostic. 

Artificially fed infants are more prone to develop rickets than are the 
breast fed, though the latter are by no means infrequently attacked; pre- 
maturely born infants almost invariably become rachitic. It is felt by many 
pediatricians that the number of demonstrable cases of rickets, i. e., those 
shoeing some of the symptoms listed above, is not an accurate index of the 
prevalence of the disease, for it would seem possible, by careful examination, 
to elicit one or more signs of its presence in practically all rapidly growing 
infants; indeed, Eliot has even suggested tliat this state of affairs might be 
physiologic. It is felt at present that rickets is causcid by deficiency in 
vitamin I) (with associated calcium-phosphorus imbalance), in some other 
factor not yet determined, and by insufficient exposure to sunliglit during 
the dark months. The prognosis in rickets per se is very good; even very 
pronounced deformities often disappear when the period of most rapid 
growth is passed and sunny “open” weather comes round again. Tetany 
is the most frequent and pneumonia the most serious immediate complica- 
tion. The m(>8t serious residual defect is deformed pelvis in the female. 

Some historians think that at one place in the second Iliad of Homer 
(circa 960 b. o.) there is a clear description of rickets. In a number of 
the medieval holy pictures the Christ child is shown as strikingly rachitic. 
But the classic description of the disease was that of Francis Glisson (1697- 
1677) ; indeed, so far as I know, this was the first account to appear in 
medical literature. In 1908, Finlay produced the disease experimentally 
for ‘the first time by the use of a deficient diet. 

22 337 ’ ' 
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THERAPY 

The number of “specific** remedies in this disease has now become so 
large that I shall have to discuss all of the following here: cod liver oil, 
halibut oil, viosterol, cod liver oil with viosterol, halibut oil with viostcrol, 
light therapy, irradiated yeast, yeast milk, irradiated milk. 

Ood Liver Oil. — Clinicians have used the oil empirically for a long time 
with excellent results in both the cure and prevention of rickets — ^unless 
we wish to apply the most delicate clinical tests to these results, in doing 
which it will be found to be very doubtful if any of the antirachitic agents 
is able absolutely to prevent the disease. In addition to readily digestible 
and assimilable fats, the oil contains vitamin D, which exerts a favorable 
influence on calcium and phosphorus metabolism and particularly in the 
prevention of rickets, and vitamin A. This latter vitamin undoubtedly 
exerts a direct influence over the growth and development of the young, 
but none of the claims that it is able to prevent respiratory infections have 
been substantiated. The antirachitic properties of the oil are not raised by 
ultraviolet irradiation. The administration of the oil to mothers (Wecch, 
1927) very much lessens the incidence of rickets in breast-fed infants. 

It is not possible at the present time to effect a simple correlation of 
the vitamin potency of different cod liver oil preparations because of the 
considerable variety of unitage under which they are marketed; indeed, 
the numerical values are confusing to all save investigators in this field. 
Hope for clarification, however, lies in the recent adoption of an inter- 
national unitage by a subcommittee of the League of Nations Health Or- 
ganization; the proposal of the Vitamin Standardization Committee of 
the United States Pharmacopoeia XI to distribute to individuals and firms 
oflScially standardized samples, labelled with respect to their potency in 
vitamins A and D, is an excellent one. 

In view of the wide differences in recommended dosages of cod liver oil 
at present, the Council on Pharmacy and Chemistry of the American Medi- 
cal Association has recently (1932) obtained an expression of their opinion 
in the matter from seventeen eminent American pediatricians, the gist of 
which may be presented as follows: 

(а) It is now the practice to begin the administration when growth be- 
gins to accelerate — ^within two weeks or at least before the end of the first 
month — and to reach the maximum during the third and rarely later than the 
fourth month ; the maximum dosage then continued up to two years of age. 

(б) Little attention is paid to vitamin k content of the oil, dosage being 
determined upon the basis of the vitamin D content, the feeling being that, 
though it may be diflicult to prove that a diet contains the optimum amount 
of vitamin A, there is probably no suffering from the lack of it if adequate 
amounts of milk are received. 

(c) With due allowance for variations in potency (but using only such 
oils as are Council-accepted and appear in N.N.R.), and for the factors of 
age, diet, sunlight and climate, and the role of intercurrent infections in 
the production of rickets, the dosage of 3 teaspoonfuls — ^3 drachms (12 cc.) 
— daily is considered upon both experimental and empirical grounds to be 
the optimum for the average infant of three months of age, for both pre- 
vention and cure. 

Hess (1932) administers this dosage as follows: As a prophylactic, 5 
to 10 drops at one month (increasing rapidly to % teaspoonful daily) ; 1% 
teaspoonfuls at six weeks; and 3 teaspoonfuls daily at three months, this 
last dose being continued throughout infancy. 

(d) The usual daily dose is somewhat augmented in the case of prema- 
ture and unusually rapid-growing infants. In Negro infants, with their 
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marked predisposition to rickets, 4 to 6 teaspoonfuls should be reached if 
well tolerated, otherwise the cod liver oil should be fortified with viosterol. 

The greatest disadvantage of cod liver oil has always been its objec- 
tionable taste and odor. Any one of the N.N.R. concentrates in vegetable 
oil or in tablets, or the N.N.R. emulsion, may be substituted in such dosage 
as is stated on the package. 

Halibut (Haliver) Oil. — This oil is fishy but has not the rancid odor and 
taste of cod liver oil, for which it may be substituted in tlie N.N.R. dosage 
(standard dropper accompanies package): Infants, 6 to 10 drops daily; 
premature ancl rapidly growing infants, 16 drops; severe eases, 20 drops or 
more.^ Available also in soft capsules; daily dosage, 1 or 2 capsules. 

Viosterol. — Irradiated ergoslerol is the most potent of the antirachitic 
agents in vitamin D content, but it does not contain the growth-promoting 
vitamin A. For this reason, Prather et al. (1931), and other students of the 
matter, have emphatically maintained that the apparently widerspread ten- 
dency to substitute viosterol for cod liver oil is not logical and may result 
in an appreciable decrease of the chihrs strength and resistance to infections. 

The product is standardized as Viosterol in Oil 250D, the N.N.R. dosage 
being: Average infant and child, 8 to 10 drops daily (standard dropper in 
package); premature and rapid-growing infant, 16 drops; daily curative 
dose, 16 to 20 drops. It was earlier believed that the use of larger doses 
frequently induced a toxic hypercalcemic state, but since the drug has been 
standardized and has been widely used in the treatment of severe cases, we 
know from the studies of Hess et al. (1930), Grayzel ct al. (1931), and 
others, that doses many times as large as those recommended above may be 
used with safety — though of course it is infrequently necessary to exceed 
the usual dosage. Jampolis and Londe (1932) have given 20 cc., and Blatt 
and Saffro (1932) have recorded the administration without untoward symp- 
toms of 6400 drops daily for a period of twenty-one days. 

The use of the drug in large dosage certainly enables one to give prema- 
ture infants large doses of vitamin D without upsetting digestion. May 
(1931), in his careful studies in the Herman Kiefer Hospital in Detroit, 
found a gain in weight, increase in appetite and apparent physical well- 
being, greater resistance to infection, and also a reduction in the percentage 
of deaths in premature infants when adequate dosage was started within 
twenty-four hours after birth. His dosage, sugg(\sted as a point for depar- 
ture in the further study of the problem: 1 drop on the tongue before each 
feeding, increased 1 drop each day up to 10 drops before each feeding; in 
other words, increased to 60 drops daily. After two or three months, the 
dose is gradually decreased to 30 drops daily. 

Cod Liver Oil with Viosterol. — In this preparation we have oil fortified 
with viosterol to obtain a ten times greater vitamin D effect than can be 
obtained from the oil alone in usually tolerated doses. N.N.R. dosage: In- 
fants and young children, 2.6 to 3.3 ec. (63 to 67 minims) daily; adults and 
in severe cases, up to 7 cc. (140 minims) or more. 

Halibut (Haliver) Oil with Viosterol. — This preparation (Council- 
accepted, November 18, 1933) is less disagreeable than the above and the 
same vitamin D effect may be obtained with smaller dosage. N.N.R. dosage 
(standard dropper in package): Infants, 8 to 10 drops daily; premature 
and rapidly growing infants, 15 drops; older children, 15 to 20 drops; adults, 
20 drops or more. Available also in soft capsules; children, 1 or 2 capsules, 
adults, 2 capsules or more. 

Light Therapy. — Rickets may be both prevented and cured when in- 
fants are exposed in the light of a good type of ultraviolet-ray-producing 
apparatus when properly used. It is important, however, to emphasize, what 
Hess and Lewis (1932) have pointed out, that unless direct ultraviolet ir- 
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radiation can be provided in an inexpensive and practical form combined 
with illumination, this method cannot be considered of much value in the 
protection of the community at large from rickets. The work of Tisdall 
and Brown (1932) is teaching us much in regard to the antirachitic value 
of the sun’s rays and of the reflected rays from the sky and clouds (sky- 
shine). In the latitude of Toronto, they find that the sun’s rays during 
the latter part of October, all of November, December and January and 
the first part of February, produces a slight but appreciable antirachitic 
effect, Which sharply increases about February 15th and continues through- 
out the summer at approximately eight times the winter level. They infer 
by calculation and a study of the work of Lewis et al. (1931) that in such 
favored places as Switzerland and Denver the sunshine would have a low 
antirachitic effect only from December 1st to January 15th. The optimum 
time for exposure to the rays is between 11 a. m. and 1 p. m. Ordinary 
window glass is impervious to the rays, and Tisdall and Brown believe that 
in Toronto the use of special glass, the best of which is only partially pervi- 
ous, is of little value until after March 1st, when the sunshine increases in 
value before the vagaries of spring weather permit the exposure of patients 
out of doors. 

Irradiated Yeast. — ^This substance, recommended by Hess (1927), has 
not become popular because of the great difficulty in disguising its taste. 

Yeast Milk. — Hess and his associates began experimenting several years 
' ago with the feeding of viosterol or irradiated yeast to cows and then tested 
the antirachitic potency of the milk they produced. The yeast proved su- 
perior to the viosterol, and it was determined that 1 liter (approximately 1 
quart) of such milk was equivalent in protective value to the standard doses 
of cod liver oil or viosterol. At present the measure is being employed at 
a number of certified farms throughout the country and is considered to be 
possibly applicable to grade A farms, which provide a less expensive milk. 
None of the infants fed through the second year on this milk in Hess’s 
studies developed rickets and all throve excellently. 

Radiated Milk. — ^This is the latest development of the indefatigable 
investigators of this disease, the group about A. F. Hess. They have now 
succeeded in so irradiating both fluid and dried milk that it suffers only an 
insignificant loss of vitamin A and acquires a vitamin D component which 
was shown upon adequate clinical trials to render it fully as antirachitic 
(both for prevention and cure) as any of the other agents already discussed 
— ^with the exception that in one premature infant it did not prevent the 
disease (as even very large doses of viosterol also sometimes fail to do). 
Irradiated milk will have the advantage of being inexpensive. “It is esti- 
mated that the additional cost of the activated milk which we fed this year 
' was but one twenty-fifth of a cent per quart.’’ This new measure is of 
course by its very nature not adapted for use outside large cities, but it is 
believed that evaporated milk could be irradiated for use in rural commu- 
nities. The great advantage of using activated milk of whatever kind would 
be that it would at once provide calcium and phosphorus as well as the 
antirachitic factor. Hess and Lewis (1933) . have stated that the effective 
preventive quantity of this milk is only 20 to 24 ounces (600 to 720 cc.) 
daily. 

Kosphonu. — ^The Council on Pharmacy and Chemistry of the Ameri- 
can Medical Association has decided that preparations of cod liver contain- 
ing phosphorus are imacceptable for New and Nonoflicial Remedies. The 
evidence on which they based this decision (Jour. Amer. Med. A»oc., 91, 
97, 1928) constitutes so satisfactory a review of the status of phosphorus 
thei^py in rickets that I am quoting from the report at some len^h .(see the 
Bibliography for tlw references contained in the report). 
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“The use of elementary phosphorus in the treatment of rickets is based 
on the obse^ations of Wegner, in 1874, that the administration of white 
phosphorus in minute amounts caused the formation of a dense band at 
the epiphyses of the long bones. He suggested the use of phosphorus in 
rickets. Kassowitz, ten years later *(1884), reported on the therapeutic 
use of phosphorus in rickets. At first he used phosphorus dissolved in 
olive or almond oil, and later in cod liver oil. He reported favorable re- 
sults. During the succeeding twenty years, many papers were published 
on the subject, opinions being about equally divided as to the value of the 
phosphorus. It is also pointed out that death occurred in several instances 
from excessive doses of phosphorus. Practically all those claiming good 
results from phosphorus used it in combination with cod liver oil (now 
known to be specific in rickets). Phemister (1918) and Phemister, Miller 
and Bonar (1921) showed roentgenologically that the administration of 
phosphorus leads to the formation of a dense band of calcification at the 
' end of the long bones, and reported two cases of rickets in which this effect 
was observed when phosphorus was administered without cod liver oil. 
In both instances, however, treatment was begun in the early summer 
at a time when rickets ordinarily improves spontaneously. Recently Hess 
and Weinstoek (1926) confirmed the observation that the administration 
of elementary phosphorus leads to the formation of a dense area of calcifi- 
cation at the epiphyses of the long bones. They considered this a pathologic 
picture rather than evidence of healing rickets and they showed, in an ex- 
tensive experimental study, that the administration of phosphorus in either 
small or large doses did not prevent the occurrence of rickets to any degree 
whatever. They found, further, that the administration of phosphorus 
actually led to a diminution of inorganic phosphorus in the blood, thus 
favoring rather than preventing the occurrence of rickets. 

“Since the demonstration of the specific effect of cod liVer oil and 
irradiation in the treatment of rickets, phosphorus has practically fallen 
into disuse among pediatricians. The accumulated evidence is unconvinc- 
ing as to the value of phosphorus ; furthermore, it is known tliat phosphorus 
is a dangerous drug. Certainly the routine administration of phosphorus 
in combination with cod liver oil is to be discouraged.” 


SCURVY 

Scurvy is a disease which is caused by a deficiency of fresh vegetables 
and fresh fruits in the diet. In infants it is most frequent between the fifth 
and fifteenth months of life, being quite rare after the twentieth month. 
In adults it occurs invariably whenever there is deprivation for as much 
as six months of foods containing tlie antiscorbutic factor, now known as 
vitamin C. The symptoms in adults arc loss of vigor, a sallow complexion, 
pains in the legs principally, shortness of breath, sore, bleeding, spongy 
gums, foul breath, and ecchymotic spots on the skin, especially of the legs. 
At the present time diagnosis is usually made before the condition has pro- 
gressed very far, but when correction of the dietary deficiency is impossible, 
the patient rapidly Incomes a pitiable object; the body becomes edematous, 
dyspnea and pain are quite agonal, intramuscular and other hemorrhages 
occur, enormous swelling of the gums and necrosis of the jaw take place, 
and death, usually by intercurrent pneumonia, finally comes as a blessed 
release. In infants the symptoms are pallor, arrest of growth and loss of 
weijE^t, poor appetite, livid, swollen gums which Weed easily, and pain; 
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this pain is manifested by a worried expression, a whimpering cry, and the 
eversion of the thighs which are flexed on the abdomen. The tenderest 
point is at the lower end of the femur. The pain in both infants and adults 
is caused by subperiosteal hemorrhage; in the former, in addition, there 
may be separation of the epiphyses and even fractures. A number of cases 
of intracranial hemorrhage have been reported. 

Scurvy was unmistakably described by Jacques de Vitry in the forces of 
the Crusaders who were besieging Damietta in 1218, but earlier reference 
to the disease has not been discovered, unless a doubtful passage in Hippoc- 
rates be accepted. Always, at least since the Middle Ages, it has ravaged 
armies and beleaguered cities, and when long sea voyages began to be 
m^de it quickly struck at the crews of vessels. It caused severe losses in 
certain areas during the World War, being especially decimating to the 
British troops who were besieged at Kut-el-Amara. Now, during the pres- 
ent interim of world peace, the disease seems to be endemic among adults 
in northern Russia and certain parts of the tropics only. Elsewhere it 
exists principally as a problem in infant feeding, though cases arc begin- 
ning to be reported among the underfed during the present wretched period 
of world-wide unemployment. Muclengracht (1927) has drawn attention 
to the fact that it is also not to be overlooked in the persons of unmarried 
individuals who live alone and prepare in their own rooms a diet that is 
nearly always deficient in the items of meat, fruits and vegetables ; a num- 
ber of recent reports, confirming the contention, have also shown the possi- 
bility of scurvy appearing during the course of special dietary regimens 
enforced during severe gastro-intestinal disturbances. 

THERAPY 

Drugs and biological agents are of no value whatever in the treatment 
of scurvy (though Schultzer^s report of a case in September, 1933, appar- 
ently cured by the use of ascorbic acid, should be noted parenthetically as 
it marks perhaps a new departure in therapy), which may be easily cured, 
however; simply and solely by the addition to the diet of a sufficient amount 
of the antiscorbutic factor. Unpasteurized milk and raw meat contain this 
factor, but either must be taken in very large quantities in order to suffice; 
fresh vegetables, especially tomatoes, cabbage and potatoes, best serve the 
purpose. Orange juice is excellent as is also lime juice, but it should be 
noted that it is the sweet Mediterranean, and not the sour West Indian 
lime so well known to us in the Western Heiiiisphure, that is so highly rated 
as an antiscorbutic. These fruit juices, i. c., two or three oranges or lemons 
or limes daily, or the liberal use of fresh vegetables not too long cooked, 
will very rapidly cure a case of scurvy. Stale vegetables arc of less value, 
and fruits and vegetables preserved by artificially drying them are prac- 
tically worthless. By new processes it has now become possible to can 
fruits and vegetables without destroying the antiscorbutic factor; the com- 
mercial vogue for quick ripening by ethylene is also not harmful. 

The disease is prevented by the same measures which suffice for cure. 
In the case of infants that are not being nursed by mothers who are taking 
liberal amounts of antiscorbutic foods, the vitamin factor must be artificially 
supplied after the first month of life. This may be accomplished by the 
use of either orange, pineapple or tomato juice, the latter being perhaps the 
most economical. Canned tomatoes should be strained and 2 teaspoonfuls 
of the juice, uncooked, should be fed daily; the amount must be raised to 
6 or 6 teaspoonfuls by the time the baby is three months* old. Orange juice 
need be used in only half these quantities; it may be sweetened and diluted 
with water to taste. A number of physicians have noticed a febrile reaction 
during the first few days of antiscorbutic therapy. 
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In Rhodesia, where he was unable to get scorbutic nati^^es to alter their 
diet, Dry (1933) successfully injected intravenously the juice pressed from 
oranges and lemons which had previously been immersed in 6 per cent 
phenol to sterilize the skins. The juice is filtered aseptically and neutralized 
with 20 per cent sodium hydroxide. Initial dose, 5 cc.; thereafter from 
10 to 15 cc. twice weekly, always using a freshly prepared juice. 

Somehow, perhaps by reason of the recent advances in our knowledge 
of the part that sunshine plays in the causation and cure of rickets, the 
notion has spread that scurvy, too, is amenable ito prevention and cure by 
the ultraviolet rays, and that irradiation of foods increases their antiscor- 
butic properties. There is absolutely no warrant for this belief. 


PELLAGRA 

The four outstanding features of this disease, which will serve to fix the 
characteristic picture in mind, are dermatitis, diarrhea, dementia and death. 
All of these symptoms need to be somewhat elaborated upon of course. 
The dermatitis is sharply defined, is nearly always symmetrical, and is 
confined to those areas of the skin which are exposed to the light, t. e., the 
face and neck, the backs of the hands and the lower part of the forearms, 
the feet and the lower legs. The term ‘‘diarrhea^^ is used to indicate the 
outstanding feature of the gastro-intestinal involvement; it occurs in at 
least 75 per cent of the cases, though there is nothing diagnostic in the type 
of the stool. More or less severe stomatitis and a decrease in the acidity of 
the gastric contents arc also prominent features in many cases. The nervous 
symptoms which are so serious a part of the pellagra syndrome are so many 
and varied that they may perhaps best be dismissed with the appellation 
‘^neurasthenic manifestations”; true dementias, which simulate any of the 
well-recognized psychoses, not infrequently develop, however, in advanced 
cases. Death I have set down as an outstanding feature of the disease, and 
so it is in all patients who become definitely bedridden, but in those who 
suffer only from a mild annually recurrent form of the disease the mortality 
is quite low. 

The first published account of pellagra was that of Casal, in Spain, in 
1762. Shortly thereafter it was recognized as a widespread malady in 
northern Italy, where it was exhaustively studied by Strombio in 1786-89. 
At the present time it is quite prevalent in southern Europe, Egypt, India, 
the West Indies, Central America, and the southern United States and can 
doubtless be found elsewhere for the looking, as has already been shown 
in Germany and Denmark. In the northern United States, sporadic cases 
had been seen as early as the middle of the nineteenth century, but its exis- 
tence in epidemic proportions in the South was not recognized until 1907. 
Between 1907 and 1915, the incidence steadily mounted, then declined for 
some years, and is apparently during the last few years quite sharply rising 
again. Pellagra is exclusively a disease of the poor in regions where the 
habitual diet is faulty; such cases as occur among the well-to-do can almost 
invariably be traced to some dietary imbalance, whether due to “finickiness” 
or to gastro-intestinal pathology which intpferes with proper nutrition. 
Cases nearly always make their appearance in the early spring and persist 
until the middle of the summer; as already stated, some individuals suffer 
at this season year after year. The disease occurs in persons of all ages, 
though its greatest incidence is in those who have just come into full ma- 
turity. Blacks and whites are equally stricken. 
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THERAPY 

It is impossible to discuss the prevention and treatment of pellagra in- 
dependently of a brief presentation of our present knowledge of its etiology, 
since only when we come to a final understanding of the cause of the disease 
can we hope to completely rationalize its therapy. The three chief theories 
with which students of the disease have busied themselves are (a) that it 
is caused by some toxin in spoiled food, notably maize, (b) that a micro- 
biotic agent is the noxious factor, and (c) that it is due to dietary deficiency 
of one sort or another. Bliss' (1932) recently proposed iron-deficiency 
theory has been already damagingly criticized by Wheeler. The maize 
theory, chiefly championed by Lombroso, has not been substantiated and 
finds few advocates today. Likewise, very little evidence has been brought 
forward to show that the disease is of infectious origin, though I think I 
write truly when I say that most jibysicians in the South still hold to this 
belief. Certainly there have been many periods in that part of the United 
States, as, for instance during and after the Civil War, when large numbers 
of people were partaking of a poorly balanced diet, but it was not until 
1907 that the disease appeared, and then it ran a course of a few years 
closely simulating tliat of a low-grade infectious disease. I think the ex- 
planation that pellagra may have been previously overlooked may be ruled 
out, for the disease is sufficiently distinctive that all cases would not have 
been missed. I am not qualified, nor have I the wish, to champion the 
infectious disease origin of the disease, but I would point out to the inter- 
ested reader that this theory has some points that are not to be lightly 
passed by, and that at least one piece of experimental work, that of Jobling 
and Arnold (1923), though incomplete, strongly indicates that a photo- 
dynamic intoxication, initiated by an organism which thrives in an intestinal 
tract overloaded with carbohydrates, might be the true cause of the disease. 
Smith's (1931) exhaustive preliminary study indicates that biological effects 
due to solar rays, plus a faulty sulphur metabolism, may play an important 
role. It should be mentioned, also, that from time to time authors have 
attempted to relate the disease more or less directly with alcoholic addic- 
tion, while others refer to the alcoholic “variety" of pellagra, but most 
physicians in the South scout this idea for they see too many cases in 
children and in others who have never used alcohol. Thannhauser (1933), 
in Germany, recently proposed that we explore the possibilities of an under- 
lying endocrine disturbance. 

Perhaps the theorv which is serving us best today is that of the food- 
deficiency origin of the disease. Whatever the secondary factors may be, 
it would seem that the late Dr. Goldberger and his associates in the U. S. 
Public Health Service have produced at least partially convincing evidence 
of the fact that a food deficiency of some sort is of primary importance in 
the causation of the disease. The missing element has not been positively 
identified as yet, for the standpoint of these investigators has shifted some- 
what ‘from time lo time as they have covered the field; that it is the vitamin 
designated successively as P-P, Bo, and G (a part of the vitamin mixture 
formerly known as water-soluble B), is their present contention. The sub- 
ject is still, however, so far from being a closed one that to review here 
the immense controversial literature would be neither possible nor profitable. 

In practice, the diet of the pellagrin will usually be found woefully lack- 
ing in fresh milk, fresh meats, and eggs. The addition of these items in 
libefal quantities often suffices to correct the mild and mederately advanced* 
cases; the therapeutic value of fresh vegetables, though not actually demon- 
strated experimentjiillv, is also believed to be considerable. Wheeler (1931) 
has at least tentatively shown that while not all canned foods contain the 
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pella^a-preventive factor, canned spinach is particularly rich in it. When 
milk i^ relied upon alone to supply the antipellagra factor, at least a qudrt 
a day should be given. It is necessary, also, to reduce the excessive carbo- 
hydrate consumption to which victims of this disease are almost invariably 
addicted whiither by habit or circumstance. One cannot be too well fore-- 
warned that to lay down the rules for a proper dietary readjustment is one 
thing and that to gk the pellagrin to follow the same is entirely another; 
110 class of patients is so “finicky” as this. 

Some authors are sanguine even as to the results to be obtained in severe 
bedridden cases; the prognosis seems very bad to most observers, however. 
Of such patients, Wheeler writes, “it is important that the food be adminis- 
tered under competent supervision and in the most easily digested form. 
Fresh sweet milk, broths made from fresh lean meats, beef juice, soft or 
raw eggs, and fresh vegetable soups have proved most efficacious. It is 
often found advisable to conserve the weakened digestive function by re- 
ducing the cereals and fats to a minimum in the more severe cases.” It is 
in the treatment of these severe cases that dried brewer’s yeast is used ; the 
dose is % to 1 ounce (15 to 30 Gm.), throe to six times a day. Evidence for 
and against the efficacy of the use of liver or liver extract, as in the treat- 
ment of pernicious anemia, is appearing nowadays (the report of Rainsdell 
and Magness, 1933, is impressive) ; likewise in the matter of the use of 
yeast as a prophylactic agent — many individuals actually develop the 
disease while ingesting an ounce of the “preventive” a day, but it is equally 
true that many, certainly the greater number, do not. * 

As might be expected, since achlorhydria is present in so many cases, 
the use of hydrochloric acid is often distinctly helpful. The U.S.P. dilute 
acid should be given in a dose of 1 teaspoonful with each meal. Iron, and* 
perhaps arsenic, are nearly always used as in the other secondary anemias 
(see p. 480). The treatment of diarrhea is discussed on pages 430 and 60. 


BERIBERI 

This, perhaps the oldest of the deficiency diseases, is characterized by 
peripheral neuritis, edema, myocardial weakness, and enlargement of the 
lieart. The attack usually begins slowly with malaise, palpitation and 
shortness of breath, gastro-intestinal disturbances, and edema, which usually 
begins in the pretibial region. . Then begins the multiple peripheral neuritis, 
which is associated with soreness of the muscles, with areas of paresthesia 
and superficial anesthesia, and with diminution or loss of the deep reflexes; 
the edema spreads up the legs, effusions appear in the serous cavities; ataxia 
or a marked steppage gait becomes pronounced, or flaccid paralysis with 
muscular atrophy appears; the heart becomes greatly enlarged, and the 
patient dies from failure of this organ, usually after an Ulness of several 
months, though a number of acute deaths with few or no prodromal symp- 
' toms are on record. This is the picture in extremely severe cases only, be 
it remarked; the vast majority of patients, though manifesting in some de- 
gree nearly all of the symptoms mentioned, usually recover. Pathologically 
the disease is characterized by degenerative changes in the peripheral nerves 
and also in the anterior and posterior ganglia of the cord. There are also 
occasional disintegrative changes in the brain cells, though mental symptoms 
to correspond are very rare. # 

Recent studies indicate that epidemic dropsy, so troublesome in India, 
and beriberi are distinct though closely related entities. “War edema,” 
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which was so distressingly prevalent in the blockaded countries during the 
World War, was not a true beriberi since it apparently resulted from* living 
on a diet containing insufScient protein and an excess of fluids and salt; 
polyneuritis was an infrequent symptom in this malady. Similar cases are 
beginning to appear in the United States, and doubtless elsewhere, as the 
economic depression deepens. Strauss and McDonald (1933) very inter- 
estingly propose the hypothesis that the polyneuritis of pregnancy is a 
dietary deficiency disorder similar to beriberi. 

It is said that references to this disease are contained in very ancient 
Chinese and Japanese manuscripts. At present it is endemic in Japan, 
China, Indo-China, the Straits Settlements, the Dutch East Indies, the 
Philippines, and here and there in the West Indies and South America and 
along the coast of West Africa. In Europe and North America, occasional 
outbreaks occur in faultily managed institutions, but the number of cases 
is never large. However, in 1903, Young, and more recently, Scott and 
Herrmann (1928), have called attention to the fact that the “maladic des 
jambes” of the rice-growers of Louisiana is almost certainly beriberi; and 
Waring (1929) has pointed out that the disease occurs, perhaps not infre- 
quently, in Negro infants in the South. It was Takaki who, by his dietary 
readjustment in the Japanese navy, in 1883, first proved that beriberi is 
caused by a food deficiency. He held that it was protein that was lacking 
in the diet, but the observation of Eijkman (1896) that a polished rice diet 
always caused the disease, and the subsequent researches of many investi- 
gators have shown that the missing substance is probably the Bj fraction 
of the water-soluble vitamin B complex. This substance is concentrated in 
the outer layers of the cereals that are used for food — ^rice especially — by 
the native populations of large portions of the tropical and subtropical por- 
tions of the globe; furthermore, it is removed by modern milling processes, 
and therefore peoples who subsist during certain portions of the year almost 
exclusively upon this polished rice suffer from the deprivation of vitamin B, 
that is to say, they develop beriberi. It is a mistaken idea, however, that 
rice eating alone will cause the disease, for it follows also upon a prolonged 
period of the monotonous eating of other completely milled cereals, such as* 
wheat or corn, or such a diet as white bread, molasses, sugar and fats. Like- 
wise, too exclusive reliance upon canned foods invites the disease. 

In recent years, Matsumura and his associates have been offering inter- 
esting evidence that beriberi may after all be an infectious disease, but 
they have by no means made out a clear ease as yet. 

THERAPY 

The prevention of beriberi is entirely dietary; so also is the treatment 
except that a few drugs have been shown to be of use. Vedder (quoted by 
Vanderhoof) summarizes the dietary management as follows: (1) If rice 
forms the main staple of diet, it should be undermilled. Similarly, when 
bread is the staple, it should be made of whole wheat flour. (2) Beans, 
peas, or some similar legume should be served at least once a week. (3) 
Whole barley should be used in all soups. (4) Fresh meat should be served 
once daily if possible; eggs and fresh milk as freely as possible, and when- 
ever meat is not provided. (5) The excessive use of canned foods is to be 
avoided. These dicta can be easily followed of course in institutions, but 
the problem of preventing and treating the disease among the poverty- 
stricken masses in the East is very difficult. Coyne, in India, has used the 
following methods with success: A commercial extract of rice is given 
in a dose of 20 grains (1.3 Gm.) twice, or preferably thrice, a day; an in- 
fusion of rice bran is also used. Rice bran is relatively cheap but the in- 
fusion should be made fresh every day. Patients who can afford it are put 
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on a vegetable diet with ground wheat as a cereal, no rice being allowed. 
Those* unable to thus change their diet are instructed to use red or unhulled 
rice and as much vegetables and fruit as they can manage to procure. He 
finds it possible to clear mild cases in about ten days, but more severe cases 
require a month and a half to two months to recover. 

The polyneuritis is best treated by keeping the patient in bed and em- 
ploying heat, massage and passive movements. Strychnine is of some value 
here also; Walshe states that it is best given in a daily single dose of 
grain (0.002 Gm.), building up to this point from smaller beginning doses. 
In rapidly fulminating cardiac cases, digitalis is indicated, and is to be used 
as described on page 530. Wenckebach (1932) believes that the pitressin 
(pressor) fraction of pituitrin deserves further study in these cases; it seems 
able at times to bring about a complete disappearance of the cardiovascular 
symptoms for awhile but should be used with extreme caution in view of its 
constrictor action on the coronary arteries. The constipation, which is an 
almost invariable symptom, usually responds to the saline cathartics. 


TETANY 

The syndrome to which this name is given is characterized principally 
by carpopedal spasm, i. e., a tonic spasm in which the hands assume the 
so-called ‘‘obstetrical position'^ with the fingers and thumb approximated 
and with contracture at the wrist; the arms are often held against the chest 
and if the lower extremities are involved there is flexion at the knee joint 
with the feet in the position of equinovarus. There are also generalized 
convulsions which start in the eye and face muscles and involve the whole 
body,, with consciousness returning as soon as relaxation takes place. Lar- 
yngospasm, giving rise to a peculiar crowing sound, is a characteristic symp- 
tom; edema of the dorsal surfaces of the hands and feet is sometimes seen. 

• When the arm above the elbow is constricted in an individual with tetany, 
the hand assumes the accoucheur position (Trousseau). Tapping the cheek 
over the facial nerve causes rapid contractions throughout the distribution 
(Chvostek). Use of the galvanic current elicits signs of hyperexcitability 
of the peripheral nerves (Erb). 

By far the most frequently seen of the tetanies is that so often associated 
with rickets in young children, a type most likely due to decreased absorp- 
tion of calcium in the absence of sufficient vitamin D. The tetany of sprue 
is probably also a result of failure of calcium absorption (sec p. 347) . Frank 
tetany during pregnancy and lactation occurs but is rare, though tetanoid 
manifestations such as irritability, painful cramps in the legs, insomnia, 
transient paresthesias and edemas are of common occurrence. This type 
is of course easily assumed to be due to undue loss of calcium, first to the 
fetus and then in the milk, but it is possible at least that pregnancy and 
lactation are merely the factors that uncover a latent tendency due to para- 
thyroid deficiency. True postoperative tetany is not often seen nowadays 
but its occurrence is not reckoned a mark of poor surge^ since it is now 
well known that the parathyroid glands are often eccentrically located and 
also apparently succumb easily at times though not considerably disturbed. 
In conditions of persistent vomiting and when too much alkali has either 
been ingested or injected, there occurs a tetany associated with the state of 
alkalosis. Another sort of alkalotic tetany is that resulting from the great 
loss of carbon dioxide through abnormally rapid breathing, as occasionally 
seen in hysterical or otherwise psychically ill persons. There is Tecognized 
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a type of ^'idiopathic” tetany in adults, that is to say,, a group of cases in 
which none of the above etiologic associations seems to apply; however, this 
group is probably much smaller even than is commonly believed. Leopold 
and Jonas (1932) think that a critical analysis would show that most of the 
cases can really be classified with the infantile type due to vitamin D (Je- 
ficiency. It is further worthy of note, perhaps, that among the small num- 
ber having no other discernible cause than a spontaneous parathyroid 
deficiency (comparable to the thyroid deficiency in true myxedema), 
diarrhea is often present though without the other symptoms of a fully 
developed case of sprue. Unquestionably the syndrome appears transiently 
at times at the height of serious toxic attacks, such as acute poisoning or a 
febrile state. Furthermore, the frequently reiterated statement that tetany 
does no occur in the newborn needs revision, for within one year Bass and 
Karelitz (1931) saw 3 cases; all were seized in the first days of life with 
vomiting, fever and the symptoms of tetany (probably as a result of the 
vomiting). In McGavran^s (1932) case the condition had undoubtedly 
developed in utero for the baby was born with every one of the symptoms 
of tetany and responded dramatically to the therapeutic test. McCarrison 
has described an adult form of the malady in natives of the Himalayas, in 
association with goiter; it is probably the dietetic, infantile type, for upon 
removing to a different locality spontaneous recovery occurs. 

In all of the above types of tetany there is a disturbance in calcium 
metabolism, with a decrease in blood calcium during the period of active 
symptoms and a rise in the same as improvement takes place; in all, that 
is, except the gastric, bicarbonate and hyperpneic forms, in which there is 
a state of alkalosis but normal blood calcium. To explain this discrepancy, 
we assume that the important matter in tetany is not how much calcium 
there is in the blood stream but how much of it is ionized; a shift to the 
alkaline side is thought to decrease ionization. This may be a correct ex- 
planation, as it is certainly a serviceable one, but the fact is that there has 
not yet b^en devised a method for determining the amount of calcium ion 
in the blood, and the assumption that it is equivalent to the amount of 
diffusible calcium can be justified only upon the score of convenience. Since? 
calcium deficiency and the full symptomatology of tetany are not neces- 
sarily parallel phenomena, and because chronic cases tend to become less 
severe (latent), it has become recognized that there are undoubtedly other 
factors of importance in etiology — certainly the relationship between cal- 
cium, phosphorous and carbohydrate metabolism is a cdose one.- Several 
groups of investigators have shown that the calcium variation can only be 
properly interpreted in conjunction not only with the inorganic phosphorus 
but with the serum protein also. Tetany does not occur characteristically 
in chronic nephritis, though, as pointed out by Meakins (1930), there is 
often a distinct reduction in serum calcium. 

The first empiric use of calcium in tetany was probably that of Walter 
Harris, of London, who in 1689 "accomplished cure with no other medicines 
than a few ounces of crabs’ eyes mixed with crystals of tartar.” Shelling 
(1932) states that among Negroes of the eastern shore of Maryland the use 
of shells in the treatment of this disease has been handed down in some 
instances as a family secret through several generations. The first rational 
employment of calcium as an anticonvulsant was that of the Italian, Sabba*- 
tini, in 1901. 


THERAPY 

Oalcinm Alone. — Calcium salts when used alone sometimes induce 
amelioration of the symptoms but they rarely completely control the con- 
dition. However, they should probably be used routinely in connection with 



TETANY 


349 


the other agents. Calcium "chloride is the one most widely employed because, 
in addition to its calcium content, it increases the hydrogen ion concentra- 
tion of the tissues and thus aids in the ionization of calcium. It is best given 
in milk to lessen the gastro-intestinal irritation, in divided doses totalling 
90 to 120 grains (6 to 8 Gm.) daily. Calcium gluconate is used in about 
twice this dosage; it is less irritant. Calcium lactate is usually much less 
effective even when given in enormous amounts. When the symptoms are 
very urgent, such as severe convulsions and glottic spasm, 5 to 20 cc. of a 
5 per cent solution of calcium chloride, or 10 per cent calcium gluconate, 
may be given intravenously ; for the precautions to be observed in the intra- 
venous administration of calcium salts, .see page 714. Subsequently, 10 cc. 
of the gluconate solution can be given intramuscularly once or twice daily. 

Calcium with Acid. — Ammonium chloride is the drug most often used 
to increase the ionization of calcium, 75 to 105 grains (5 to 7 Gm.) daily in 
divided doses. Sheer (1922) recommends 260 cc. of N/10 hydrochloric acid 
'(9.5 cc. of full strength acid q. s. 1000 cc. water) made up to 1000 cc. with 
milk, to be given in small repeated feedings throughout the twenty-four 
hours. 

Calcium with Lactose. — Several years ago, Dragstedt and Peacock 
showed experimentally that tetany was benefited by a diet of white bread, 
milk and lactose, findings which were confirmed clinically by others. 
Dragstedt believed that the diet was helpful through preventing the ab- 
sorption of toxic substances, but Salvasen presented evidence to show that 
the calcium content of the milk was the important factor. Others main- 
tained that the beneficial effect was due to the promotion of calcium ab- 
sorption through the lactic acid acidity in the intestinal tract, but I do not 
* believe that an increase in blood calcium has been demonstrated after lac- 
tose administration. Now it would seem that the McCullaghs (1932) have 
shown that the improvement is associated with a fall in the inorganic phos- 
phates of the blood, though the complete mechanism of the action of lactose 
on blood phosphates remains obscure. They have demonstrated that symp- 
toms arc lessened in severity or completely abolished by lowering the amount 
*of inorganic phosphates in the blood without raising the total calcium con- 
tent of the blood serum. In 3 cases of chronic postoperative tetany, symp- 
toms continued in spite of the administration of large doses of calcium 
lactate, but disappeared completely when lactose was added. In another 
chronic postoperative case, which failed to respond to calcium alone or to 
large doses of parathyroid extract alone, but did respond to the two to- 
gether, the addition of lactose to the calcium lactate gave relief without the 
necessity of employing the parathyroid extract. These are findings of great 
promise. Two drachms (8 Gm.) of lactose and 1 drachm (4 Gm.) of cal- 
cium lactate were given together before meals and, in one of the cases, also 
before retiring; the effects are slow in appearing. 

Parathyroid Extract. — ^In cases of postoperative tetany, the use of para- 
thyroid extract is the method of choice; in severe cases with serum calcium 
values as low as 5 mg. per 100 cc. (the normal is 10 to 11 mg.), from 40 to 
60 unite may be given intravenously and half the dose subcutaneously or 
intramuscularly four to six hours later. Probably in most cases, 30 to 40 
units daily will maintain the serum calcium at normal after this level has 
been reached, but the action varies markedly in different individuals, and 
in many cases an immunity develops after a few weeks so that even much 
increased doses are ineffective in influencing the blood calcium or phos- 
phorus. Aub (1929) points out that this loss of potency is dependent upon 
a true resistance to the drug, for in his cases increased calcium excretion 
followed ammonium chloride administration after the parathyroid extract 
had been discontinued. In infantile tetany the response to piirathyroid 
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has been extremely variable and perhaps upon the whole unsatisfactory. 
Hoak and Rivkin (1926) feel that a safe tentative dose for subcutaneous 
administration is 6 units per kilogram of body weight for each desired rise 
of 1 mg. of serum calcium, the total amount to be distributed over a period 
of twenty-four to thirty-six hours at four- to six-hour intervals. Liu (1928) 
has reported the effective use of parathyroid extract alone in one case of 
idiopathic tetany but this is certainly contrary to the usual experience. In 
maternal cases, small doses of the extract plus calcium salts is satisfactory 
therapy, but the calcium-lactose combination of McCullagh (see above) 
would certainly seem worth trying. In 2 of SnelFs (1932) 4 cases of sprue 
tetany the drug was effective but it failed in the other 2 ; indeed, as he indi- 
cates, the fault here is not in parathyroid insufficiency and therefore if the 
extract is to be used it must be fortified with full doses of calcium. Again 
I think that the addition of lactose should be made. 

Parathyroid extract is a powerful agent and it is extremely important 
to guard against overdosage. Perhaps the earliest symptom is vomiting, so 
that when this occurs in an individual taking the drug an immediate check 
upon the blood calcium should be made. Later there is increasing listless- 
ness, perhaps high fever, and finally coma. Other than immediate cessation 
of the injections, the treatment rests upon a very insecure foundation. 
Lowenburg and Ginsburg (1932) employed venoclysis to aid excretion of 
calcium and possibly also of parathyroid extract and to dilute the blood, 
which, at least in animals, becomes very viscid and markedly decreased in 
volume. The administration of calcium at the same time in order to pre- 
vent decalcification seems rational. 

Ood Liver Oil and Viosterol. — These drugs, the latter preferred because 
of quicker action, are superior to all others in infantile cases ; they are used 
just as in rickets (see p. 338) . In so-called “idiopathic” cases and also in 
sprue tetany there are enthusiastic reports of its use; Snell has noted that 
in one of his sprue cases, though the vitamin D acts only through its effect 
on the absorption of calcium, there has been no excess fat in the stools since 
the use of viosterol was begun. Brougher (1931) and others have reported 
favorable results in postoperative cases. 

Light Therapy. — It seems that in infantile tetany, as in rickets, the 
ultraviolet rays have specific value, but according to Cantarow (1931) the 
treatment should be instituted very gradually in order to avoid the pre- 
liminary drop in serum calcium which will only aggravate the symptoms. 
In Leopold and Jonas' (1932) idiopathic case, light therapy was beneficial. 
One would expect the method to be worth trying in maternal cases also. 

Th^oid Therapy. — ^Aub et al (1929) have found that in thyrotoxicosis 
there is no hypercalcemia but a great increase in calcium excretion; the 
administration of thyroid substance to normal individuals causes this in- 
crease in excretion out of all proportion to the rise in basal metabolic rate. 
Leopold and Jonas tried for some possible effect from thyroid preparations 
in their idiopathic tetany patient who had a low basal metabolic rate, but 
they accomplished nothing beyond the increase ip this rate. 

Parathyroid Transplant. — ^This has been a failure in nearly all reported 
cases, though Borchers (1921) seems to have had partial success for awhile 
in a few instances. 

The Treatment of Alkalotic Oases.— In these cases of course the prin- 
cipal indication is to overcome the alkalosis, which is usually easily accom- 
pHished if overdosage of alkalis has teen at fault. Where loss of chlorides 
tteough vomiting obtains, physiologic solution of sodium chloride must be 
given in large quantities by ^ all the usual channels. Ammonium chloride 
may be given by mouth, or intravenously in amoimts of 300 to 600 cc. of 
0.52 per cent solution, first testing the solution, as recommended by Can- 
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tarow, to see whether it causes hemolysis. In the hyperpneic cases there 
is often difficulty in controlling the causative factor, namely, the hysterical 
attacks of rapid breathing in psychically disturbed individuals. In one such 
patient, when an attack had been precipitated by excitement, • Meakins 
(1930) proved that alkalosis was the causative factor by producing instan- 
taneous remission when the patient was caused to inhale a mixture of 5 per 
cent carbon dioxide and 95 per cent oxygen. The paper-bag method (sec 
p. 629) might be expected to appeal to such patients. 

Treatment in the Newborn. — McGavran (1932) handled his case as 
follows: ‘‘Calcium chloride, 7 grains (0.45 Gm.) every hour; viosterol, 3 
drops every two hours; phenobarbital, grain (0.005 Gm.) every four 
hours. Forced feedings, 1 ounce of breast milk, every hour, were admin- 
istered with a medicine dropper. It took forty-five minutes out of every 
hour to get the ounce down. In twenty-four hours the calcium chloride 
^was stopped as it produced vomiting. The phenobarbital was stopped in 
"forty-eight hours. In ten days the baby became a simple feeding problem 
and has developed so far into a perfectly normal healthy twelve months old 
baby.” McGavran feels that many cases of so-called “birth trauma” might 
well have been diagnosed as tetany and treated as such. 



DISEASES OF METABOLISM 

DIABETES MELLITUS 

The islands of Langerhans in the pancreas normally secrete a hortnOne, 
insulin, which promotes in some complex way the oxidation of glucose and 
its conversion into glycogen and the deposition of this glycogen in the liver 
and the muscles; in addition it in some way influences the conversion of 
protein and fat into sugar. When the production of this insulin is markedly 
decreased, there is an increase in blood sugar above the normal amount, 
sugar appears in the urine, and we say that the individual has diabetes 
mellitus. The principal symptoms are a marked increase in the amount of 
urine voided, water drunk and food eaten, plus a loss in weight and strength 
which the patient finds difficulty in reconciling with his great increase in 
food-intake— pZws sugar in the urine. This latter symptom, or rather lab- 
oratory finding, is the most important of all, for it cannot be gainsaid that 
it is a sound diagnostic principle to regard every person with sugar in the 
urine as a diabetic until he is proved not to be. Attempts to classify cases 
as mild, moderate or severe upon the degree of any of the symptoms, and 
especially with regard to the amount of sugar in the urine or in the blood 
at the first examination, are usually unsuccessful for two reasons: First, ^ 
because the patient often presents himself either after a food debauch, and 
consequently with a high glycosuria, or after a period of severe abstinence 
designed to impress the new physician with his earnestness as a patient; 
and, second, because it is by no means infrequent for cases with an aston- 
ishingly low carbohydrate tolerance to respond remarkably well to any one 
of the new types of treatment which utilize insulin as their basis. That 
most cases of diabetes are actually mild is a truth that is becoming increas- 
ingly apparent — ^which is, however, by no means the same thing as saying 
that the disease is not a serious one even in the mildest cases. Pruritus, 
either general or of the pudendal type, is a frequent symptom in diabetes; 
neuritis is also thought to be quite common, but Joslin, in his vast experience, 
has seen it associated with the disease only very rarely. 

When there is lack of insulin in the tissues — that is to say, in a case of 
diabetes — ^not only is carbohydrate oxidation disturbed but there is an inter- 
ference with fat catabolism as well. The result of this is that beta-oxybu^ 
tyric acid and its derivatives collect' in the tissues and a state of acidosis 
is set up, which, if allowed to progress, culminates in the most dreaded 

r ptom of all — coma. The presence of these bodies is easily detectable in 
urine, but the other symptoms of mild acidosis are too vague to be 
described here. Indeed, of coma itself the prodromal symptoms are very 
elusive. Any of the following should arouse suspicion: loss of appetite, 
nausea and vomiting, restlessness, excitement, unusual fatigue, dizziness, 
ringing in the ears, and disturbances in breathing. The “coma” itself may 
range from a state of great drowsiness to deep unconsciousness from which 
the patient cannot be roused. There is usually Kussmaul breathing, a low 
plasma GO^ combining power but a high blood sugar content, a compara- 
tively low percentage of sugar, salt and nitrogen in the urine but a high 
concentration of acetone and diacetic acid, poor peripheral circulation, 
leukocytosis, and often a peculiar softness of the eyeball not Seen in other 
types of coma. 
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* The most serious complications of diabetes are gangrene*, carbuncle, any 
of the infections, arteriosclerosis, heart disease, 'hyperthyroidism, diarrhea, 
and any syndrome necessitating surgical intervention. 

The most frequent tinle of onset is at about fifty years, but the disease 
may appear at any age and is distributed about equally in incidence be- 
tween the sexes. Formerly diabetes in children and in young adults was 
felt to have a hopeless prognosis, but insulin has now entirely changed the 
status of these patients. The incidence of the disease is greater in Hebrews 
than in Gentfles; it is not infrequently seen in Negroes, contrary to earlier 
belief. The hereditary transmission of a “tendency” for diabetes may 
tentatively be considered proved, but the contention that obesity predis- 
poses to the disease is still open to doubt. The frequency with which chronic 
gallbladder disease, and particularly coronary disease, are diagnosed among 
diabetics is certainly worth remarking. Despite the fact that the literature 
of diabetes is replete with reports of “acute” cases, we now believe that in 
practically all instances the onset is gradual. In improperly treated cases, 
and in noncooperative patients, coma is still the chief cause of death, but in 
properly treated cases — i. c., patients that have been given a diabetic “edu- 
cation” — arteriosclerosis, chiefly in the form of coronary thrombosis and 
gangrene of the legs, and the diseases of advancing age, have taken the lead. 

In the Sanscrit manuscript of Susruta (fifth century, a. d.) the principal 
symptoms of this disease are noted and the entity is given a name which 
translates into “honey-urine.” The observations were several times con- 
firmed by Christian and Mohfimmcdan writers of the medieval period, but 
it was only in 1776 that Matthew Dobson proved that the sweetness of 
;^blood and urine was actually due to the presence of sugar. 

THERAPY 

I shall discuss the treatment of diabetes here only as that treatment has 
been remodeled after the discovery of insulin by Banting and Best, in 1922. 
Not that there was nothing of value in therapy known before 1922; indeed, 
practically everything was known, even the fact that insulin deficiency 
probably caused the disease, but it was not until the Toronto group made 
it possible to supply the missing substance to the patient that the accumu- 
lated wealth of dietetic, laboratory and clinical knowledge became completely 
usable. Evidence that insulin has completely revolutionized treatment is 
to be found, first, in the fact that the complications of diabetes, once of so 
little moment, have now leaped into the foreground of importance, for the 
diabetic, properly treated, may not die of his diabetes; second, that the 
diabetic child, once given up for lost almost as soon as his case was diag- 
nosed, now needs but to be educated in treatment to become the diabetic 
adult, though the task is a prodigously difficult one; and third, the fact that 
arteriosclerosis is replacing coma as a cause of death. But insulin has not 
simplified treatment; really, it has made it much more complex, for the 
severe diabetic of today is enabled to live longer and much more com- 
fortably than his fellow sufferers of the Naunyn or Allen periods only if, he 
is able to accomplish in his own case that nice balance between insulin and 
food intake which is theoretically possible in all cases. 

The therapy of diabetes may be conveniently studied under the follow- 
ing topical heads: (1) The essential problem one of dietetics. (2) Hospital 
versus ambulatory treatment. (3) Moderate undemutrition plus small 
amounts of insulin ( Joslin type of treatment) . (4) Full nutrition plus large 
amounts of insulin (Sansum type of treatment) . (5) An easy and prac^c^ 
method for the general practitioner (Barach type of treatment) . (6) HIsh 

fat and low protein and carbohydrate diet (Petr6n and Newburgh Mai^b 
*. 28 ■ ' , * . ‘ 
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type of treatment). (7) Other “cures”; oatmeal, etc. (8) Fasting. (9) 
Levulose (inulin-Ajerusaletn artichokes). (10) Insulin technic. (11) In- 
sulin reactions. (12) Insulin and exercise. (13) Insulin edema. (14) In- 
sulin-refractory cases. (15) Synthalin. (16) Myrtillin. (17) Treatment 
of coma. (18) Treatment of complications. (19) Diabetes in children. 
(20) Diabetes in the aged. (21) Diabetes in pregnancy. 

1. The Essential Problem One of Dietetics. — ^The average normal adult 
individual weighing about 154 pounds (70 Kg.) and performing that mod- 
erate amount of daily work well described by the expression “up and 
about,” requires in food the equivalent of 30 to 35 calories per kilogram 
body weight. Increasing experience has shown that the lower figure is safe 
and that a diet in which 67 per cent of the calories are obtained from car- 
bohydrate, 16 per cent from protein, and 17 per cent from fat, is physiolog- 
ically adequate in health and in disease. To obtain these quantities, 
approximately 350 Gm. of carbohydrate, 84 Gm. of protein and 40 Gm. of 
fat must be eaten each day — ^remembering that each gram of protein and 
each gram of carbohydrate supplies 4 calories and that each gram of fat 
supplies 9 calories. The diabetic differs from such a normal individual in 
that, because of the shortage of insulin in the blood, the tissues cannot 
utilize to the full the principal source of calories in the food, i, e., the car- 
bohydrates. Therefore the chief problem in the treatment of diabetes is 
the rearrangement of the diet in such fashion that, though only such amount 
of carbohydrate is employed as can be satisfactorily oxidized by the body, 
the patient shall nevertheless obtain enough energy-producing food to sup- 
port life on an endurable plane. The attempt must be made to meet the 
caloric requirements by increasing either the amount of protein or of fat, or 
of both, in the diet. To what extent may this be accomplished with the 
proteins? Only to a very moderate extent for the following reasons: (a) 
The specific dynamic action of protein is so high that, in employing it in 
sufficient amount to appreciably overcome the shortage in carbohydrate, the 
total caloric need would be so much increased that the dilemma would 
become more rather than less trying; (6) the amount of protein that would 
have to be eaten would be so great that the diet would be entirely unpala- 
table for more than a very short period; (c) and finally, this protein in the 
course of catabolism would yield 58 per cent of itself in the form of carbo- 
hydrate to tissues that are already surfeited with carbohydrate which they 
are unable to use. As compared with protein, fat has three advantages: 
First, each gram yields 9 rather than 4 calories; second, its specific dynamic 
action is lower than that of protein, thus enabling it to be used without so 
greatly increasing the total caloric need; and third, only 10 per cent of it is 
converted into carbohydrate in the course of catabolism. But its disadvan- 
tages are unfortunately grave. Of the two disadvantages of fat the least 
important, but by no means an unimportant one is the fact that fat, in large 
enough amount to raise the total calories to a point approaching satisfaction, 
is very repugnant to the gastro-intestinal tract and often provokes a most 
undesirable state of indigestion. But the chief disadvantage is this: fat 
needs carbohydrate for its proper catabolism. Somewhat less than 1 Gm. 
of carbohydrate must be simultaneously utilized for each gram of fatty acid 
that is oxidized — “fat burns in the fire of carbohydrate,” has been said. 
But in the diabetic, in whom not much carbohydrate can be burned, what 
happens to the fat? Simply this, that such amount as cannot “burn in 
the fire of carbohydrate” is not fully metabolized but stops when the ketone 
bodiea ate formed. These ketone bodies are poisonous in that they attach 
tiiemseWes to basic radicals from which they displace the weaker carbonic 
acidj thus bringing about the presence of CO 2 in excess in the blood. If this 
goes on ^n only a small way, the surplus CO 2 is eliminated through the lungs 



DIABETES MELLITUS 


355 


and some of the ketone bodies are passed out through the kidneys, but if the 
protein is being kept as high as is thought to be necessary for the body needs, 
i. e., about 1 Gm. for each kilogram body weight, and the carbohydrate 
tolerance is very low, then the attempt to completely make up the caloric 
deficit with fat will finally and inevitably lead to acidosis and coma. 

Prior to the advent of insulin for parenteral use in 1922, both horns of 
this dilemma were grasped firmly, if ineffectually, by simply starving the 
patient. If his carbohydrate tolerance was very low, and he could not 
bear large ardounts of protein and fat for the reasons which have just been 
presented,, he was merely placed on that amount of carbohydrate, protein 
and fat which he could utilize — and thus was kept alive though hardly of 
life. The condition of these undernourished patients was, in severe cases, 
deplorable in the extreme, and they usually died in a short time, either 
directly or indirectly from the undernutrition, or from coma following the 
breaking of an intolerable dietary regimen. Then came the discovery of 
insulin, which made possible the utilization of carbohydrate and thus also 
the feeding of more fat, and the therapy of severe diabetes was reborn. 
It is essential for the reader to understand tliat the new order of things is in 
the fullest sense only a rebirth of the old. Diet is today, as it was in the 
Naunyn or Allen period, the bed rock upon which all the structure stands, 
but, because of insulin, the diet of today is a much more satisfactory diet, 
and the severe diabetic of today is a living and not a starving, dying diabetic. 

Food Chart , — In the brief presentation of the several types of treatment 
which follows, it will be found that everything depends upon the exact 
knowledge of the amount of protein, carbohydrate and fat in, and the caloric 
value of, any and every article of food that the patient eats. I have com- 
piled a chart from several sources (Table 39) showing these values for a 
number of foods. Many practitioners have found that the weighing of food 
by the patient at home is greatly facilitated by employing scales which 
may be set at zero when an empty dish is placed upon them; the weight of 
food placed in the dish is then read off immediately without counter- 
balancing. 

Diabetic Foods . — Most of the special ‘‘diabetic foods^' are really very low 
in carbohydrate but many of them are also quite high in protein, a fact 
worthy of note since 58 per cent of protein is convertible into carbohydrate. 
Joslin pertinently points out another disadvantage: “When the patient buys 
one of these foods, unfortunately he is often given a list of other diabetic 
foods and a new diabetic diet list, and confusion in the diet frequently 
results.” Joslin does not use any of these special foods at his hospital nor 
do many of the other practitioners who have blazed the trail in diabetic 
therapy. 

Saccharin . — ^Benzosulphinide (saccharin) is an antiseptic and tends to 
hinder slightly the action of the digestive ferments; an excessive quantity 
of it may, therefore, impair digestion. More than 5 grains (0.32 Gm.) per 
day has been pronounced harmful by the Government Referee Board of 
Chemists. In the moderate doses in which it is used for sweetening bever- 
ages of diabetics it is not liable to do harm. As a flavored vehicle in 
which medicines may be administered to the diabetic, the following serves, 
being similar in taste to aromatic elixir: 




Compound spirit of orange 

Gluside (saccharin) 

Alcohol 

Water to make 


IIRX 

5iv 


0.60 

0.06 

30.00 

120.00 


Glycerin. — ^This substance may also be used in sweetening the food of 
diabetics in alternation with saccharin. 
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Vecetables, 3 per cent (sometimes called 5 per 

cent) and fruits . Artichokes (canned) 

Asparagus 

Beet greens 

Broccoli 

Brussel sprouts 

Cabbage 

Cauliflower 

Celery 

Cucumbers 
Dandelion greens 
Egg plant 
Endive 


Kale Grapefruit 

Leeks Cantaloupe 

T^ettuce 

Mushrooms 

Okra 

Radishes 

Rhubarb 

Sorrel 

Spinach 

String beans (canned) * 

Swiss chard 

Tomatoes 

Watercress 


vegetables, 0 per cent (sometimes called 10 per cent) and fruits. Beets 

Carrots 

Kohl-rabi 

Marrow 

, Onions 

Oyster plant 

Pumpkin 

Itutabaga 

String beans 

Sour kraut 

Sciuash 

Turnips 


Blackberries 

Cranberrieii 

Gooseberries 

liemons 

Muskmelops 

Oranges 

Peaches 

Pineapple 

Strawberries 

Watcrmclctn 


Vegetables, 15 per cent, and fruits 


Artichokes (fresh) 
Green peas 
Parsnips 

Lima beans (canned) 
Yams 


Vegetables, 2U per cent or higher, and tniits Baked beaus 

Shelled beans 
Green corn 

Potatoes (baked or boiled) 
White 
Sweet 


Apples 

Apnoots 

Bluebernts 

Cherries 

Currants 

Grapes 

Huokleberriss 

Pears 

Raspberries 

Bananas 

Plums 

Prunes 


however, approve its use; I quote here Joslin's ‘^reasons'^ for his opposition: 
“(1) The pathetic cases, few I will acknowledge, of protracted alcoholic 
neuritis which I have seen among diabetics, (2) the danger of a patient with 
a chronic disease contracting a habit, (3) the deliberate and voluntary 
omission of alcohol by two of my patients as their health improved with 
insulin, and (4) my personal disapproval of the use of alcohol.” 

2. Hospital Versus Ambulatory Treatment. — Insulin’s great contribu- 
tion to therapeutics has been that it has returned the diabetic to an active 
life. There would therefore seem to be no question of hospital versus 
ambulatory treatment since patients are ambulatory. This is true, but 
concerning the advisability of beginning the treatment in a hospital I would 
wish the reader to have no doubts: only in the hospital can the* average 
patient be taught — by precept, example, harangue and threat, and by ob- 
serving the results of the mistakes of himself and others — how to live the 
diabetic life. The sojourn need not be long, but it is certain that nothing 
else will so repay the diabetic as this initial period in a private room or a 
ward. It is my belief that Joslin’s patients stay on the average only twelve 
dftys — surely a short enough period in which to acquire that education which 
may result in who knows how many years added on to life. After the 
hospital, who is to treat the case? The answer is implicit in the fact that 
there are nearly a million and a half diabetics and potential diabetics in the 
United States. The general practitioner — ^may his tribe increase 1 

3. Moderate Undemutrition Plus Small Amounts of Insolin (Joslin 
Type of Treatment). — ^The treatment which Joslin employs, and which, 
with him as preceptor, has been used very extensively throughout the United 
States, is based upon the belief that as diabetes is slow in its development 
the disturbed metabblic balance of the body should be correct^ slowly, 
too, always with the purpose in mind to restore pancreatic function rather 
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than to dispel diabetic symptoms. To this end, the islands of Langerhans 
are spared by restriction of carbohydrate and the acinar tissue by reduction 
of protein and fat. The successfully treated diabetic under this plan of 
treatment is considered to be one whose weight is held at about 10 per cent 
below normal for his age and height, whose urine is sugar-free, and whose 
diet, restricted though it be especially in carbohydrate, is ample enough to 
permit him to actively engage in workaday affairs. That is to say, all that 
is valuable in undernutrition is carried over from an elder day, but the 
rigors of full undernutrition are softened by the use of enough insulin to 
make a satisfactory, if not a full, diet possible. The urine is made sugar- 
free and the blood normal for the following reasons: (1) Because normal 
values are obviously the best, (2) because a high blood sugar is a stimulus 
for insulin secretion, which is just the opposite of the rest that is desired, 
and (3) because disappearance of glycosuria proves utilization of the diet. 
A fourth reason often given for reducing blood sugar is that a high percen- 
tage of sugar in the blood implies the same in the tissues and that this causes 
degenerative phenomena in arteries and nerves, leads to weakness, weari- 
ness and impotence, and conduces to lack of tissue repair and resistance to 
infection. Joslin doubts the validity of this fourth reason, since sugar in 
the tissues is not especially high in diabetes, wounds heal well in the 
presence of a high blood sugar and he believes that there is very little 
reason for the supposition that high blood sugar causes arteriosclerosis. 

After the preliminary partial fast in order to render the patient sugar- 
free, Joslin ^s treatment aims to determine his carbohydrate tolerance, to 
foster this tolerance by feeding as much carbohydrate as can be utilized, and 
perhaps even to gradually induce an increase in tolerance. The patient first 
coming for treatment is usually placed on test diet 1 (see Table 40), which, 
while allowing temporary undernutrition, is considered safe even with 
acidosis, and within twenty-four hours permits an estimate of the future 
course of the patient; insulin may be given with it in amounts of 3 to 5 or 
even more units before a meal, provided its action is adjusted by the results 
of urine analyses in the morning, afternoon, evening and at night. Blood- 
sugar estimations are made upon entrance, before breakfast next morning, 
and subsequently as indicated an hour after a meal, fasting. 

^'Upon the second day of being sugar-free or nearly so, as shown by the 
trend of the analyses of the urine for different periods, the diet is changed 
to a Maintenance Diet with similar quantity of carbohydrate, but protein 
and fat appropriate to the age, weight, and occupation of the patient. In- 
sulin is reduced and, if the urine is still sugar-free and blood-sugar test 
favorable, the carbohydrate may be raised by increases of 10 to 25 Gm. 
daily to a quantity somewhat below that which shows lack of carbohydrate 
utilization. 

“If sugar persists upon the second day, the carbohydrate is decreased 
by choosing a Maintenance Diet such as C7PF7, which contains carbohy- 
drate 74 Gm., protein 52 Gm., and fat 88 Gm. Insulin would be raised 
to units 5-5-5 (5 units three times a day), because most likely the patient 
received less on his first day in the hospital, as he may have entered after 
breakfast. 

“Upon the third day if glycosuria is considerable and calories still below 
30 per kilogram body weight, the insulin would be raised to 10-6-6 or 10-6- 
10 or even 10-10-10 and the fat increased by changing the cream from its 
value of 120 cc. in the C7PF7 diet to 180 or 240 cc., the latter quantity 
(% pint) being convenient and generally obtainable by. diabetics. 

“Upon the fourth day, if sugar-free, protein can be brought to 1 Gm. per 
kilogram body weight by seeking a Maintenance Diet with more protein, 
such as CfiPFs in which the meat is raised from 60 to 90 Gm. The noon 
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Table 40. — Test and Maintenance Diets in Diabetes (Joslin) 



Total diet. 

Carbohydrate (C). 

Protein and fat 
(PF). 

Carbohydrate. 

Protein. 


Calories. 

5 per cent 
vegetables. 

& 

a 

2 

0 

Oatmeal. 

1 

.c: 

is 

•g 

03 

0 

2 

c3 

1 

Cream, 20 per 
cent fat. 

d 

« 

Butter. 

Meat. 


T. D. 1 



43 

931 

w!S!il 

300 


1 


120 

m 






T. D. 2 



37 

693 

.3(K) 

300 



2 







H 

T. D. 3 



la 

406 


200 







' 




C4 + PF4 

42 

29 

52 

752 

600 

200 





2 

60 

30 

15 



C5 + PF5 

b2 

32 

66 

930 

600 

200 

15 




2 

60 

30 

30 


O) 

u 

C6 -i- PF6 

64 

44 

84 

1179 

600 

200 

30 




2 

120 

30 

30 

30 

s 

C7 4- PF7 

74 

52 

88 

1296 

600 

300 

30 




2 

120 

30 

30 

60 

s 

C8 -f PF8 

84 

61 

94 

1426 

600 

300 

30 


2 


2 

120 

30 

30 

IK) 

a 

C9 + PF9 

98 

65 

106 

1606 

600 

300 

30 

y2 

2 


2 

ISO 

30 

30 

90 

“cS 

CIO + PFIO 

109 

66 

119 

1771 

600 

300 

30 

1 

2 


2 

ISO 

30 

45 

90 


CH + PFll 

135 

80 

135 

2075 

600 

300 

30 

1 

2 

i26 

2 

240 

30 

45 

120 


C12 + PF12 

159 

84 

135 

2187 

600 

300 

30 

1 

2 

240 

2 

240 

30 

45 

120 


insulin may be omitted. Subsequently fat can be raised by addition of 
butter, oil, or cream, and the fat value of the latter can be doubled, which 
is rarely indicated, by changing to cream with 40 per cent fat content. 

“If glycosuria persists, insulin is usually increased and in addition the 
diet is changed to Cg, which contains about 60 (actually 64) Om. carbohy- 
drate as indicated by its digit, the digits of the grams of carbohydrate in 
the Maintenance Diet being so arranged as to correspond to the C number 
of the diet. Rarely the patient is placed upon C5. If not sugar-free with 
that or with Cr,, it is often an indication that an infection or some such com- 
plication as hyperthyroidism is present. Cases of considerable severity 
may require more insulin 15-16-15, or 25-0-20, even 30-0-15, or 
25-10-15-10. 

“Effort is made by adjustment of diet and insulin to bring the carbohy- 
drate to 100 Gm., the protein to 1 to 1.5 Gra. per kilogram, and the fat 
sufficient to provide 30 calories per kilogram body weight. He will be a 
rare diabetic who cannot assimilate such a diet with 45 units of insulin. If 
such a case is found, the protein can be decreased to % Gm. per kilogram 
and if necessary insulin raised. I seldom see such a case. 

“Above a diet represented by Cio one should seldom go unless vcjry con- 
fident that the patient has an adequate tolerance for carbohydrate. The 
reason for this is that when one reaches 100 Gm. of carbohydrate in the 
diet, additions in carbohydrate must consist of foods containing high per- 
centages of carbohydrate, and errors, innocently and easily, may creep into 
the patient^s dietetic regimen. Thus a patient cannot readily cat more than 
100 Gin. of carbohydrate in the form of b, 10 and 15 i)er cent vegetables, 
oatmeal, grapefruit, strawberries, and orange. Above this level his car- 
bohydrate must begin to be taken in the form of a banana, which to be sure 
is very Useful, because a single banana contains about 20 Gm. of carbohy- 
drate, in potato which is far less easily measured, or in bread which is 
almost invariably dangerous and therefore does not appear in the diet 
schedule at all. 

“If one wishes to get along with less insulin, more undernutrition and a 
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lower quantity of carbohydrate may be employed, as CePFe, CsPFs^ or 
even C4PF4. Such diets would be temporary or for an occasional day. One 
shrinks from forcing a patient to draw too much on his body tissue. How- 
ever, I cannot escape the conviction that the diabetic who is forced to draw 
upon hie own body tissues for protein and fat will involuntarily' reduce his 
demands upon these to a lower figure, than when they are furnished in food. 
Ladd and Palmer have stated that in their studies endogenous fat was less 
likely to give rise to acidosis than exogenous fat. 

^*The endeavor to develop to the fullest extent the diabetic^s power to utiU 
ize carbohydrate is the principle underlying the gradation of the Mainte- 
nance Diets. In practice it has been found that if undernutrition was 
maintained to a greater or lesser extent for a few days the quantity of 
carbohydrate which could be utilized steadily grew. Diabetics are not so 
bad as painted. They have far more tolerance for carbohydrate than is 
often supposed. One must give them a chance to demonstrate what they 
can do, and unless some such scheme is adopted, it is difficult to find out. 
To follow the schedule of Test and Maintenance Diets in every case would 
be absurd because of variations in age, weight, and occupation of the pa- 
tient. It is a very simple matter, however, to modify these. The only 
aim of the schedule is to simplify orders for the nurse in the hospital, treat- 
ment for the doctor in his practice and at the same time to enable patients 
to become sugar-free, and to acquire the allotment of carbohydrate which 
their disease deserves with protein and fat sufficient for maintenance.’^ 

A small amount of sugar in the urine when the patient is upon a low 
maintenance diet may often be safely disregarded because it will very likely 
vanish as the diet progresses. The return of glycosuria during the course 
of treatment is a very different matter, however; upon this point Joslin 
writes: 

^Tf the patient is upon Maintenance Diets, the simplest plan is to recede 
by a day when the restriction of carbohydrate and of calories may immedi- 
ately clear the urine. If this is not successful still further recession may be 
tried. However, since the introduction of single specimen days, that is, 
the testihg of each specimen of urine throughout the twenty-four hours, 
it frequently comes to light that the reason for the appearance of the sugar 
was simply due to the unbalanced diet. Correcting this by shifting the 
carbohydrate from the offending meal to another often solves the difficulty. 
In general less carbohydrate should be given at breakfast than at the other 
two meals even if the largest dose of insulin is before breakfast. Perhaps 
the patient should take insulin fifteen to thirty minutes earlier before a 
meal; perhaps it should be given in a fresh place; perhaps he requires more 
exercise or there may be an infection or an error in diet. . . . 

*The return of sugar demands fasting whenever there is the slightest 
suspicion that the diet has been broken by design. This was the- rule when 
the treatment by fasting was first adopted. It is a pity now that it is not 
as strictly enforced, and I confess I seldom enforce it, but it works so advan- 
tageously that it should be done. With children confinement to bed for a 
few hours with a low diet works wonders. In hospitals it simplifies £he 
treatment enormously. So soon as it is understood that the reappearance 
6f sugar means a fast until glycosuria disappears from the twenty-four hour 
quantity of urine, there is little tendency to break over the diet. Further- 
more, most patients are thrifty enough to see the disadvantage of paying 
their board with no return. The rule must be rigidly enforced with daildreii, 
because with them disobedience means death.” 

MUd Cases.— 3 OB\m feels that the mild case is the Case which demands 
the most energetic treatment, for, as in incipient tuberculosis, though a cure 
may not be accomplished the ({isease may many times be held in check. He 
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would have these patients taught to take long vacations, l^ecure an abun- 
dance of sleep, avoid excess in mental and physical labor, shun obesity, and 
provide for daily exercise. Their diet does not often work a great actual 
hardship upon them but such restrictions as are necessary are usually much 
resented— ‘‘with these individuals it is hard to have patience.*^ His plan 
is to omit butter, cream, or both for a time, and to limit protein to between 
1 and 1% Gm. per kilogram body weight. Combined with these measures, 
the exclusion pf actual sugar from the dietary and the substitution of potato 
(20 per cent carbohydrate) for bread (60 per cent carbohydrate) frequently 
secures a sugar-free urine. 

The milder cases usually attain a tolerance of 100 Gm. of carbohydrate 
in a few weeks' time, but they sliuuld limit the quantity of carbohydrate in 
their diet for years, even though sugar does not appear. Many of these 
patients feel better and have less digestive trouble if the quantity of carbo- 
hydrate is held at 125 to 150 Gm. even though they tolerate more. “Such 
individuals live apparently in perfect health,” says Joslin, “and there is 
always satisfaction in the belief, and I think justification for it, that treat- 
nient has prevented progress of the disease.” This should not, however, be 
interpreted as meaning that treatment with diet or insulin singly or together 
can cure diabetes, for apparently nothing of the sort is ever achieved. 

Severe Cases , — “What is the ideal diet for a severe diabetic adult? 
Calories sufficient to maintain weight within 10 per cent of normal, not less 
than protein % Gm. per kilogram body weight, and 50 Gm. of earbohydrate. 
fin a discussion, in 1932, Joslin has said “I have come to believe that much 
more carbohydrate should be given than is customary.”] The carbohydrate 
would be given largely in vegetables, fruit, and cream, perhaps a little oat- 
meal. Jonas has demonstrated the advantage of foods with low percentage 
of carbohydrate. The breakfast w^ould contain one fourth of the carbohy- 
drate and the balance would be divided between noon apd night. Addi- 
tional tolerance can be obtained by giving to these patients so-called ‘ac- 
tivating' carbohydrate meals. Two or 3 Gm. of carbohydrate may be given 
an hour before breakfast and twice as much in the late afternoon and per- 
haps upon retiring. The stimulus of a little carbohydrate to the utilization 
of a larger quantity of carbohydrate in a subsequent meal is definite. 

“The carbohydrate ration of a severe diabetic without insulin is what he 
can tolerate, but the protein ration can be more definitely predicated. It 
should not fall below % Gm. per kilogram body weight, nor should it rise 
above 1 Gm. per kilogram body weight. Only by restricting the protein 
to this minimum was it possible to supply the diabetic with the maximum 
calories in the form of fat without the production of acidosis. If the severe 
diabetic was not sugar-free with maintenance calories distributed between 
carbohydrate, protein, and fat, the only recourse for him was to undergo 
undernutrition to such an extent that his metabolism was reduced to such a 
level that a smaller quantity of carbohydrate, protein and fat would hold 
hioi in equilibrium. 

“What is the ideal amount of insulin for a severe diabetic adult? 
Enough to make him a happy and useful member of society. Few need over 
60 units, and I do not think there are 10 patients among my 2000, more or 
less, using insulin who are taking 60 units. Additional units give far less 
return in carbohydrate assimilated. As a rule adjustment of insulin and 
diet will allow any patients, no matter how severe, to take 100 Gm. carbo- 
hydrate. Obviously these remarks do not apply to patients with infec- 
tions. ... 

“It is not so much the quantity of insulin as it is the intelligence with 
which it is given. Less is required with gbod manipulation of the syringe, 
with variation of the site of injection, with several rather than a single dose, 
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with distribution of the dosage and frequency according to the time of day 
the blood sugar is highest. For these severe cases before breakfast and the 
evening meal and upon retiring are the choice. Jonas has shown a noon 
dose is theoretically avoidable, and I have usuallj^ found this true. The 
distribution of quantity of carbohydrate to dose is not as necessary as one 
would imagine. 

“Severe cases of diabetes cause the most worry at the beginning of treat- 
ment. An infection, a gastro-intestinal upset, a careless alteration of diet, 
anxiety, overexertion, a mild intercurrent disease, may favor the outbreak 
of coma. 

“For these severe cases a trained diabetic nurse permanently in charge 
of the patient is of the greatest assistance* to the patient and family. Any 
diabetic who can afford the luxury of a diabetic nurse is fortunate. It is 
the best insurance he can take out for his life. Several of my diabetic cases 
consult me but twice a year because they depend upon their nurses. If a 
nurse is not available, success in treatment depends upon the thorough 
education of the patient. The wise live long; the ignorant succumb early. 

4. Full Nutrition Plus Large Amounts of Insulin (Sansum Type of 
Treatment). — Some years ago Sansum and his co-workers began carefully 
studying practically full nutrition diets, especially diets in which carbohy- 
drate was much raised and fat lowered. Except for the omission of sugar 
and of foods actually sweetened with sugar, their diets were essentially 
normal, containing white bread, potatoes, milk and large servings of fruit; 
with some diets sugar was even included. In contradistinction to the older 
ratio of 2 to 4 Gm. of fat to each gram of carbohydrate, these new diets 
contained 2 or more grams of carbohydrate to each gram of fat — a very 
bold dietetic departure, for instead of gradually building up a tolerance 
for 100 Gm. or more of carbohydrate, Sansum allowed 200 Gm. of carbohy- 
drate from the beginning, giving very large doses of insulin to provide for 
its utilization. As a routine the total amount of food was divided into equal 
amounts for each of the three meals of the day, and two doses of insulin 
were used, five eighths of the total dose being given from fifteen to thirty 
minutes before breakfast, and three eighths at the same interval before 
supper, with minor variations as necessary. When the insulin dosage was 
small, one dose was given daily with the two large meals following it and 
no insulin preceding the small meal of the day. The patients were kept 
sugar-free to a subnormal test, i. c., instead of using 8 drops of urine to 6 
cc. Benedict’s solution, 16 drops of urine were used. 

At present, after the passage of a sufficient number of probational years, 
it is all but universally recognized that this bold experiment of Sansum 
marks the greatest advance in the therapy of diabetes that has been made 
since the discovery of insulin (Bibliography: Adlersberg; Barach; Dyke; 
Geyelin and Mackie; Graham et ah; Gray and Sansum; Hirasworth; Klem- 
mer; Nixon; Poulton; Rabinowitch) . I shall endeavor to set down tersely 
here the reasons for the favorable tide which is rapidly turning toward the 
method in practice: 

(а) Before the discovery of insulin, Allen and his associates had shown 
that by removing variable proportions of the pancreas in the dog they could 
cause diabetes of varying severity, which the animal survived if given just 
that amount of carbohydrate which the reduced amount of islet tissue could 
handle, but that if he were fed liberally he succumbed because the islet tis- 
sue rapidly degenerated. This was the birth of the undernutrition and pan- 
creatic-rest type of treatment. 

(б) When insulin arrived on the scene its use was merely engrafted 
upon this treatment, i. e., the “tolerance” of the patient was determined by 
building up the carhphydrate after starvation to the amount he could util- 
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lie, and then insulin was added to enable him to take a little more carbohy- 
drate for a little more comfort. 

(c) During this period the proportions which it was felt necessary to 
maintain between the C, P and F fractions of the diet were dictated by the 
formula F=2C+/4P» by which Woodyat had made clinical^ available the 
laboratory researches of Shaffer. But as time has gone on and experience 
increased, the following clinical observations have made it apparent that 
this principle needs considerable revision: (1) Patients so strictly managed 
are always perilously close to ketosis and therefore at all times in a more 
or less potentially dangerous condition. (2) Patients who do not take the 
thing too seriously and now and then moderately indulge in excess carbohy- 
drate often escape acetonuria despite the development of glycosuria. (3) 
With a little sugar in the urine the patient usually “feels better.’* (4) The 
pioneer demonstration of Sansum that, by utilizing to the fullest extent 
the pancreas-resting function of insulin, carbohydrate can be raised and fat 
lowered out of all relation to the formula with a tremendous increase in both 
safety and well-being of the patient. 

(d) No very definite relation having been found between insulin and 
the various types of food when Sansum began the use of his full diets, he 
assumed that an increase in carbohydrate would necessitate a proportional 
increase in insulin dosage, and so proposed the injection of 1 unit of insulin 
for each 2 Gm. of food, i. c., a patient eating 400 Gm. of food was to be 
given 200 units of insulin. Surprisingly, this proportional insulin increase 
has not been found to be necessary, all who use the new methods being in 
agreement that after the first 15 or 20 units the addition of a few more 
units will take care of astonishingly large increases in carbohydrate. The 
accompanying chart of Barach (see p. 370) shows this very well. Note 
that in 1928, with 84 Gm. carbohydrate and 137 Gm. fat, 24 units of insulin 
were required, whereas in 1931, on 154 Gm. carbohydrate (twice the former 
amount) and 110 Gm. fat (a reduction of 27 Gm.), 28 units sufiBced (an 
increase of only 3 units). As example, in an individual case the carbohy- 
drate was increased from 95 to 200 Gm. daily from April, 1930, to July, 
1931, and the fat reduced from 170 to 115 Gm. At the beginning of treat- 
ment the patient required 42 units of insulin daily (25-0-17) ; at the time 
of the report, early in 1932, he was taking 40 units (22-0-18) . There had 
also been an increase of 10 Gm. protein, so that he now takes 105 Gm. 
more carbohydrate, 10 Gm. more protein, 55 Gm. less fat, and 2 units less 
insulin. “In him and in others I have repeatedly seen an increase in fat 
followed by glycosuria; at other times he is sugar normal (absence of 
glycosuria with normal blood sugar).” 

A satisfactory experimental explanation for this increase in ability to 
utilize carbohydrate has yet to be offered. Adlersberg (1932) is inclined to 
believe that it is due to lower caloric value, but this is not likely since the 
increase persists even though many more calories arc added in carbohy- 
drate than are subtracted through reduction in fat. The suggestion of 
Graham et al (1932) is interesting; namely, that the presence of ketone 
bodies in the blood, as was usually the pase under the old dietary regime, 
may cause an increased demand for insulin just as the presence of staphylo,- 
coccic infection, for instance, will do. 

(e) The diets are more palatable, they are cheaper and easier to prepare, 
they are more nearly normal, and they maintain the patient in a stronger 
condition— a stoker or plowman can stoke or plow— and feeling thoroughly 
at ease. It has also been remarked that upon the new type of therapy 
patients who formerly had persistently high blood sugars are seen less fre- 
quently and that the “refractory” diabetic becomes a normal diabetic. 

(/) Evidence is accumulating that the new diets are to some extent ef- 
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Table 41. — For Computation of Diabetic Diet (Babach) 

I 

Add or subtract the pounds designated if patient is a female. 
Normal Weight — Six Months to Seventeen Years 


Height. Age. Weight. 

Male Fern. 


26 in 


BEEIMEMI 1 #T;H 

27 in 


20 - 2 Iba. 

28f in 

10 mos 

21-2 lbs. 

29 in 

1 3^ 

22 - 2 lbs. 

32 in 

IJi yrs 

26 - 2 lbs. 

34 in 

2 yrs 

27 - 1 lb. 

35 in 

2)4 yrs 

30 - 2 lbs. 

37 in 


32 - 2 lbs. 

38 in 

3}^ yra 

34-2 lbs. 

39 in 

4 yrs 

36-2 lbs. 

40 in 


38 - 1 lb. 

42 in 


42 - 1 lb. 

44 in 


46 - 1 lb. 

46 in 

5-9 yrs 

50-2 lbs. 

48 in 


64 - 2 lbs. 

50 in 

7-12 yrs 

58 - 1 lb. 

52 in 

7-12 yrs 

62 - 2 lbs. 

54 in 


70 - 2 lbs. 

56 in 

9-14 yrs 

78 - 2 lbs. 

58 in 

10-16 vrs 

86 +2 lbs. 

60 in 

10-17 yra 

96 + 4 lbs. 


iv ormai rv eigni iru’veiaevv w i niriy^jouT i ears 


A«es. 

17 to 19 

20 to: 

24 

25 to: 

29 

30 1 

to 34 

Height. 

M. 

F. 

M. ] 


M. ] 

F. 

M. 

F. 

4' 

10". 

109 

- 1 

115 - 

4 

120 - 

6 

123 

- 6 

4' 

11". 

Ill 

- 1 

117 - 

4 

122 - 

6 

125 

- 6 

5' 

0". 

113 

- 1 

119 - 

4 

124 - 

6 

127 

- 6 

5' 

1". 

115 

- 1 

121 - 

4 

126 - 

6 

129 

- 6 

5' 

2". 

118 

- 1 

124 - 

4 

128 - 

6 

131 

- 6 

5' 

3". 

121 

- 1 

127 - 

4 

131 - 

5 

134 

- 6 

5' 

4". 

124 

- 1 

131 - 

5 

134 - 

5 

137 

- 5 

5' 

5". 

128 

- 2 

135 - 

6 

138 - 

6 

141 

- 5 

5' 

6". 

132 

- 2 

139 - 

6 

142 - 

6 

145 

- 5 

5' 

7". 

136 

- 2 

142 - 

5 

146 - 

6 

149 

- 5 

5' 

8". 

140 

- 2 

146 - 

5 

150 - 

6 

154 

- 6 

5' 

9". 

144 

- 3 

150 - 

5 

154 - 

6 

158 

- 6 

5' 

10". 

148 

- 3 

154 - 

5 

158 - 

6 

163 

- 8 

5' 

11". 

153 

- 3 

1.58 - 

5 

1^3 - 

8 

168 

- 10 

6' 

0". 

158 

- 3 

163 - 

6 

169 - 

10 

174 

- 12 

6' 

1". 

163 

- 3 

168 - 

6 

175 - 

12 

180 

- 14 



Normal Weight 1 

Thirty-four to Fifty-four Years 



Ages. 

35 to 39 

40 to 44 

45 to - 

19 

.50 to 54 

Height. 

M. F. 

M. 1 


M. F. 

M. 

F. 

4' 

10". 

125 - 

5 

128 - 

4 

130 - 

3 

131 

- 2 

4' 

11". 

127 - 

5 

1.30 - 

4 

132 - 

3 

133 

- 2 

5' 

0". 

129 - 

5 

132 - 

4 

134 - 

3 

135 

- 2 

5' 

1". 

-131 - 

5 

134 - 

4 

136 - 

3 

137 

- 2 

5' 

2". 

®133 - 

i 

136 - 

3 

138 - 

2 

139 

- 1 

5' 

3". 


4 

139 - 

3 

141 - 

2 

142 

- 1 

5' 

4". 

140 - 

4 

142 - 

3 

144 - 

2 

145 

- 1 

5' 

6". 

144 - 

4 

146 - 

3 

148 - 

2 

149 

- 1 

6' 

6". 

148 - 

4 

150 - 

3 

152 - 

1 

153 

- 1 

6' 

7". 

152 - 

4 

164 - 

3 

150 - 

1 

157 

- 0 

6' 

8". 

157 - 

5 

159 - 

4 

161 - 

2 

162 

- 0 

6' 

9". 

162 - 

6 

164 - 

5 

166 - 

3 

167 

- 1 

6' 

10". 

167 - 

8 

169 - 

7 

171 - 

‘5 

172 

- 2 

5^ 

11". 


10 

175 - 

9 

177 - 

7 

178* 

- 4 

6' 

0". 

178 - 

13 

181 - 

12 

183 - 

10 

184 

- 7 

6' 

1". 

184 - 

16 

187 - 

15 

190 - 

13 

191 

- 10 
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II 

. Carw^aion Table 


2.2 lbs. » 1 Kilo 


Body weight. 

Lbe. Kilo. 

Body weight. 

Lbs. Kilo. 

Body weight. 

Lbs. Kilo. 

15.4 

7 

83.6 

....38 

151.8 

69 

17,6 

8 

85.8 

...39 

154.0 

70 

19.8....... 

9 

88.0 

...40 

156.2 

....71 

22.0 

10 

90.2 

. . .41 

158.4 

72 

24.2 

11 

92.4 

. . .42 

160.6 

...73 

26.4 

12 

94.0 

...43 

162.8 

...74 

28.6 

13 

96.8 

. . .44 

165.0 

...75 

30.8 

14 

99.0 

. . .45 

167.2 

...76 

33.0 

15 

101.2 

..46 

169.4 

...77 

35.2 

16 

103.4 

...47 

171.6 

...78 

37.4 

17 

105 6 

48 

17.3 8 

79 

r 39.6 

18 

107.8 

...49 

176.0 

... 80 

41.8 

19 

110.0 

...50 

178.2 

...81 

44.0 

20 

112.2 

. . .51 

180.4 

.. 82 

46.2 

21 

114.4 

...52 

182.6 

.. 83 

48.4. 

22 

116.6 

...53 

184.8.: 

... 84 

50.6 

23 

118.8 

...54 

187.0 

...85 

52.8 

24 

121.0 

...55 

189.2 

... 86 

55.0 

25 

123.2 

...56 

191.4 

.. 87 

57.2 

26 

125.4 

...57 

193.6 

... 88 

59.4 

27 

127.6 

...58 

195.8 

...89 

61.6 

28 

129.8 

...59 

198.0 

... 90 

63.8 

29 

M32.0 

...60 

200.2 

...91 

66.0 

30 

134.2 

...61 

202.4 

...92 

68.2 

31 

136.4 

...62 

204.6 

...93 

70.4 

32 

138.6 

...63 

206.8 

...94 

72.6 

33 

140.8 

...64 

209.0 

...95 

74.8 

34 

143.0 

. . .6«5 

211.2 

...96 

77.0 

35 

145.2 

. . .0(> 

213.4 

...97 

79.2 

36 

147.4 

....67 

215.6 

...98 

81.4 

37 

149.6 

,...68 

217.8 

...99 





220.0 

...100 



Ill 




* 

Diet per Kilo Body Weight in Health 


Age. 


Gm. carb. 

Gm. prot. Gm. fat. 

Calories. 

To 4 years 


10.0 

3.0 

3.10 

80 

4 to 10 years .... 


10.0 

1.5 

2.66 

70 

10 to 17 years .... 


7.5 

1.5 

2.66 

60 

17 to 25 years .... 


5.0 

1.5 

2.10 

45 

Adult 


5.0 

1.0 

0.66 

30 

Use the table below; the one above is merely for comparison. 



Diabetic Diet per Kilo Body Weight • 



Carhohydrale Approximately One-holf Normal 


Age. 


Gm. carb. 

Gm. prot. Gm. fat. 

Calories. 

To 4 years 


5.0 

3.0 

2.5 

55 

4 to 10 years 


5.0 

1.5 

2.6 

50 

10 to 17 years 


3.5 

1.5 

2.7 

45 

17 to 25 years 


3.0 

1.25 

2.0 

35 

c Adult.. 


3.0 

1.0 

1.5 

30 


fective in reducing the complicflltion of arteriosclerosis and also in lowering 
hyl^ertension. Rabinowitch and his associates believe that the fall in blood 
cholesterol incident to the reduction in fat is responsible for this; Sansum 
et tU. a^bute it rather to the reduction of general acidity brought about 
^ large ^amounts of fruits and vegetables included in tne higher carbo- 
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Table 43. — Quick Reference Exchange Chart 


Vegetables or Fruit 


100 Gm. of 6 per cent for 200 Gm. of 3 per cent or 40 Gm. of 15 per cent or 30 Gm. of 20 
per cent. 

100 Gm.' of 20 per cent for 335 Gm. of 6 per cent or 135 Gm. of 15 per cent. 

100 Gm. of 3 per cent for 2 oz. (60 cc.) milk if meat is reduced 9 Gm. 

100 Gm. of 6 per cent for 4 oz. (120 cc.) milk if meat is reduced 18 Gm. 

100 Gm. of 15 per cent for 10 oz. (300 cc.) milk if meat is reduced 45 Gm. 

100 Gm. of 20 per cent for 13 oz. (400 cc.) milk if meat is reduced 60 Gm. 

100 Gm'. of 20 per cent (or 135 Gm. of 15 per cent or 335 Gm. of 6 per cent) for 40 Gm. 
bread plus 5 Gm. butter if 20 Gm. meat is omitted. 

100 Gm. of 3 per cent (or 50 Gm. of 6 per cent or 20 Gm. of 15 per cent or 15 Gm. of 20 
per cent) for 2 oz. (60 cc.) cream, omitting 9 Gm. meat and 12 Gm. butter. 

100 Gm. of 20 per cent (or 135 Gm. of 15jper cent or 335 Gm. of 6 per cent) for 28 Gm. 
cereal plus 5 Gm. butter omitting 21 Gm. meat. 


Cereals and Bread 

14 Gm. cereal for 335 Gm. of 3 per (;ent ve^table (or 165 Gm. of 6 per cent or 65 Gm. of 
15 per cent or 50 Gm. of 20 per cent) it 10 Gm. meat is omitted. 

20 Gm. cereal for 465 Gm. of 3 per cent vegetable (or 235 Gm. of 6 per cent or 90 Gm. of 
15 per cent or 70 Gm. of 20 per cent) if 15 Gm. meat is omitted and 5 Gm. butter 
added. 

40 Gm. cereal for 465 Gm. of 6 per cent vegetable (or 190 Gm. of 15 per cent or 140 Gm. of 
20 per cent) if 30 Gm. meat is omitted and 8 Gm. butter added. 

20 Gm. Dread for 14 Gm. cereal. 

40 Gm. bread for 28 Gm. cereal. 


Meatf Poultry, Fish, Cheese, Eggs 

1(X) Gm. fresh cooked meat for: 

70 Gm. chicken or turkey, in cither case plus 8 Gm. butter. 

83 Gm. tuna fish (canned) plus 4 Gm. butter. 

86 Gm. sardines (canned) plus 4 Gm. butter. 

90 Gm. salmon (canned) plus 10 Gm. butter. 

70 Gm. fresh fish (shad, white fish, halibut, lake trout) plus 8 Gm. butter. 
69 Gm. American cheese minus 6 Gm. butter. 

96 Gm. cottage cheese plus 24 Gm. butter. 

3 e^s. 


5. An Easy and Practical Method for the General Practitioner (Barach 
Type of Treatment). — In employing the words “easy” and “practical” in the 
title of this section, it is certainly not my intention to imply that the aver- 
age physician in this or any other land is incapable of understanding, or 
unwilling to be interested in, any plan of diabetes therapy which does not 
comply strictly with the meaning of those adjectives. Far from it. But I 
think the fact needs hardly to be affirmed here that unless a given treat- 
ment plan relieves him of the incubus of performing time-consuming cal- 
culations from formulae it is neither easy nor practical and therefore is of 
no use to him. The proof of this contention seems to me to be had in the 
notion going about nowadays that diabetes should really be treated by the- 
specialist — ^which is of course sheer nonsense 1 Therefore the methods em- 
ployed by Barach, of Pittsburgh, are here presented as being quite out- 
standing in the large lot examined by me, and in the hope that the reader 
will be convinced by his study of the few succeeding pages that such a thing 
as an “easy” and “practical” scheme has been evolved. The method is com- 
pletely in accordance with the newer dictates in treatment; that is to say, 
it is a high carbohydrate — low fat diet plan (for rationale of which, see 
p, 362). 

(h) The Necessary- Tables . — ^Tbese are placed on facing pages for con- 
venience, and are. to be used in connection with the table of rood values oh 
page 356. Tabla 4} contains age-height-weight tables from six months to 
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fifty-four years, a reference table for quickly converting pounds into kilos, 
and diets per kilo in health and in diabetes. Table 42 comprises groupings 
of carbohydrate, protein and fat allowances per meal, and in Table 43 there 
is a quick reference exchange chart. 

(6) The Computation o/ the Diet — On Table 41 find the patient’s age 
column and then the number of pounds it is assumed he should weigh at his 
height (Part I). Convert this into kilos (Part II). Then with this figure 
representing his desired weight in kilos, turn to Part III and multiply the 
grams of carbohydrate, protein and fat for his age by this figure. This will 
give the grams of each that arc to comprise the total for the day, with 
which to begin the diet. Now, for actually arranging meals from these 
figures. Table 42 is to be employed. Perhaps a supposititious case had best 
be used. 

J. K., male, aged thirty-seven, height 5 feet, 1 lA inches, has been diag- 
nosed as diabetic and re(|uires to be treated. The portions of the several 
tables indicated by the letters contain the successive steps: (a) At thirty- 
seven, and measuring 5 feet, V/* inches, the desired weiglit would be 132 
pounds (12734 patient been a woman), (b) This is equivalent to 

60 kilos, (c) Sixty multiplied by the number of grams of carbohydrate, 
protein and fat for the adult diabetic giv(‘s a daily allowance of 180 Gm. 
carbohydrate, 60 Gm. protein (45 Gm. had the patient been a woman) and 
90 Gm. fat. (d) AVith a daily allowance of 180 Gm. carbohydrate, the pa- 
tient may take 100 Gm. of 6 per cent fruit, 32 Gm. cereal (dry weight), 
and 60 Gm. white bread for breakfast; 190 Gm. 20 per cent vegetable, 200 
Gm. 6 per cent fruit, and 20 Gm. white bread for lunch; 190 Gm. 20 per 
cent vegetable, 200 Gm. 6 per cent vegetable, 200 Gm. 6 per cent fruit for 
dinner in the evening. In obtaining this carbohydrate portion he will also 
have obtained 10 Gm. protein (the lowest figure in the 180 Gm. column). 
Therefore (e) when seeking the protein component, deduct tliis 10 Gm. 
from his allow^ance of 60 Gm. and allow him the amount of protein indicated 
in the 50 Gm. column, i. c., he will have 80 Gm. meat for breakfast and 85 
Gm. for lunch and dinner. Now he was to be given 90 Gm. fat.; but in 
obtaining the protein he has incidentally obtainecl 50 Gm. of his fat— there- 
fore, (/) the remaining fat is to be derived as showm in the 40 Gm. column 
in the “Additional Fat Portion” table, this additional fat to be distributed 
more or less equally betw'een the three meals. 

And that is all there is to the computation of the diet; there is not a 
single formula calculation in it. Table 43 comprises a number of exchanges 
which can be made. For instance, our supposititious patient may exchange 
his 100 Gm. of 6 per cent fruit for 40 Gm. 15 per cent fruit, or, if he is a 
fellow of such poor spirit as not to care for 100 Gm. meat with each meal, 
he may exchange a portion for 96 Gm. cottage cheese and thus acquire an 
additional 24 Gm. butter; or he may make the trade for 90 Gm. salmon, 
plus only 10 Gm. of butter. A number of such permissible exchanges may 
be worked out from the table of food values on page 356. 

(c) The Use of Insulin . — ^When the patient has been placed upon the 
diet computed as above, he is studied for his ability to utilize carbohy- 
drate. If he does not become sugar-free (no sugar in urine and blood sugar 
not to exceed 125 mg. per 100 cc.), the use of insulin must be considered — 
1 unit for each 2 Gm. of glucose output. Barach find.s it necessary to em- 
ploy insulin in 41 per cent of his cases, which is to be contrasted with the 
report of Speidel (1930) of Louisville, w^ho found it necessary to give the 
drug to less than 25 per cent of his patients treated upon the Woodyatt 
formula in general practice. However, there need be no fear in using the 
drug boldly and freely if necessary in the beginning, for under the new high 
carbohydrate-low fat plan of treatment it will certainly be possible to very 
24 
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considerably decrease the initial dosage if it has been very high. As shown 
in the chart, the insulin patients of Barach are now taking an average of 
28 units of insulin with an average of 154 Gm. of carbohydrate daily. The 
patients of Sansum, who initiated the new regime, take much more insulin 
than this but they are also given larger — some say immoderately large — 
quantities of carbohydrate. The injection should be made preferably fif- 
teen to thirty minutes before breakfast, though if this is insufficient another 
dose must be given before dinner, and occasionally also before lunch; very 
rarely is a fourth dose necessary. Sansum gives five eighths of the total 
dose before breakfast and the remaining three eighths before dinner in the 
evening, or, if three doses are being used, five elevenths before breakfast, 
three elevenths after lunch, and three elevenths at bedtime. Many prac- 
titioners give all three doses before the meals. Dyke (1932) states that 
in his experience it has often been possible to give the full dose for the day 
before breakfast, provided the total daily requirement is not in excess of 
40 units. “In such cases,” he says, “it is frequently desirable to arrange 



Chart showing C-P-F and insulin relations on the new high carbohydrate-low fat diets 
(Joseph H. Barach, Jour. Amcr. Med Akhoc , April ft, 1932). 

the diet so that the patient takes from 10 to 15 Gm. of carbohydrate in the 
middle of the morning.” 

Barach finds the following a useful rough guide to insulin dosage: If 
the urine contains 2 per cent or more of sugar (red color in Benedict test) , 
give 15 to 20 units throe times daily. If the urine contains 2 per cent or 
less of sugar (yellow color in test) , 10 to 15 units three times daily. If the 
test turns ^een, only a trace of sugar is present. 

(d) Building Up the Diet . — ^After the patient has been sugar-free on this 
initial diet for three days, either with or without insulin, add 10 Gm. carbo- 
hydrate and deduct 4.5 Gm. fat from the total diet, and repeat this until 
hyperglycemia or glycosuria appears. In patients who have become sugar- 
free without insulin, it is sometimes possible to considerably increase the 
carbohydrate since it was begun at only one half the normal amount; when 
tolerance is reached it must then be decided whether or not insulin is to 
be resorted to in these mild cases. After the insulin patient has been sugar- 
free for one month, try again substituting 10 Gm. carbohydrate for 4A Gm. 
fat without changing the insulin, and continue exchanging toward the nor- 
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mal diet imtil hyperglycemia or glycosuria appears. Later, if tolerance 
improves, increase the carbohydrate or reduce th.e insulin. 

Remember that if there is acetone and diacetic acid without glycosuria, 
too little carbohydrate is being given, and both additional carbohydrate 
and insulin are necessary. If there is acetone and diacetic acid with glyco- 
suria, fat and protein must be reduced, and carbohydrate and insulin are 
imperatively needed. 

6. High Fat and Low Protein and Carbohydrate Diet (Newburgh and 
Marsh and Petrdn Type of Treatment). — Newburgh and Marsh in the 
United States, and Petrfin in Sweden, have substituted for the preliminary 
fast a diet of about 900 calories, nearly 90 per cent of which is derived from 
fat, the protein and carbohydrate being kept very low. The patients are 
subsequently maintained in a state of undernutrition on a diet high in fat 
and very low in protein and carbohydrate. This type of treatment would 
now seem to be completely out-moded. 

7. Other “Cures.” — ^The oatmeal treatment, the wheat flour treatment, 
the potato treatment, the banana treatment, the milk treatment — all these 
“cures” have been reduced to a position of historical interest only by the 
arrival of insulin upon the scene. It is therefore not desirable, even though 
space permitted, that they be described in this book. 

Liver and Sulphur . — In 1927-“30, Murphy and Blotner reported favor- 
able effects from liver therapy in diabetes, but Rallies (1932) studies failed 
entirely to confirm their findings. The value of sulphur therapy, as re- 
cently proposed in Germany, is still entirely speculative. 

8. Fasting. — ^Fasting is a thing of the past, now that we have insulin, 
and will not be described here. 

9. Levulose (Inulin— Jerusalem Artichokes). — Levulose seems to cause 
a different type of metabolism from dextrose (glucose) ; the mechanisms 
involved are probably two: The conversion by the diabetic of part of the 
levulose into fat, and the stimulation by the levulose of a more active pro- 
duction of insulin. It is best used intermittently for its advantages disap- 
pear when used continuously. Inulin, the chief carbohydrate constituent of 
Jerusalem artichokes, yields levulose upon hydrolysis, though the conditions 
under which this hydrolysis takes place in the body seem to be rather 
uneven. At times it is possible to render the urine sugar-free by the sub- 
stitution of carbohydrate in the form of artichokes for carbohydrate in some 
other form. Joslin states that it is usually possible to substitute 15 Gm. of 
carbohydrate as contained in artichokes for 5 Gm. of carbohydrate as 
contained in 5 per cent vegetables. He cites the case of a patient who was 
able to supplement his usual resting diet with the addition of 100 Gm. of 
carbohydrate in the form of dried Jerusalem artichokes, it being clearly 
shown by metabolism experiments that fully 100 Gm. of carbohydrate 
were absorbed from the artichokes. When an equivalent amount of carbo- 
hydrate in the form of potato was substituted for artichokes in this patient's 
diet, glycosuria and hyperglycemia appeared within two hours and dis- 
appeared only after the potato was discontinued and the artichokes resumed. 
This tuber may be eaten raw but it is best prepared by baking; when it is 
boiled much of the inulin is lost in the water. A supply for the entire year 
may be prepared in the season by cutting the tubers into chips and drying 
in moderate heat, as over a radiator. 

I am obliged to report that since the above was written, Soskin et al. 
(1931) in Chicago, and Stein et al (1931) in Denver, have independently 
published careful studies which it would seem ought to completely prick the 
artichoke bubble; however, as so many physicians are convinced that they 
obtain the results described above, I shall retain the paragraph until a 
little more water has run under the bridges. 
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10. Insulin Technic. — *Joslin writes: “The site of injection is not an in- 
different matter. If it is injected into the upper layers of the skin it acts 
more powerfully, but the pain and the so-called ‘insulin burns' make this 
undesirable. Conversely I have tried giving it before the evening meal 
deeply into the lower fat layers to delay absorption, but only with indif- 
ferent success. It is best injected subcutaneously, distributing the solution 
so as not to injure any one special area of the skin. But most important 
of all is to vary the site of injection. For this purpose my nurses have made 
insulin maps especially for the little children. By this I mean the body 
forms printed with dots for each dose of insulin during the month so that 
no two doses will be in the same place, and thus avoid injuring the skin. 
All my diabetics learn to give insulin on the right side of the body in the 
morning and the left side at night, and in four longitudinal and parallel 
lines down the extremities. The Sunday dose begins at the upper end of the 
line and the Saturday dose is at the lower end. Never give insulin naany 
times in one place. Necrosis of tissue occurs, an abscess may form, failure 
of absorption is bound to ensue, the dosage in consequence is increased and 
if by chance the same quantity is given in another part of the body a reac- 
tion follows.” 

In exceptional instances 0.1 cc. of 2 per cent procaine hydrochloride 
(without epinephrine) may be added to the dose to be injected. If insulin 
is injected into the muscles necrosis occurs and scar tissue forms. Extensive 
atrophy of subcutaneous fat following repeated injections has been reported. 
The compound of insulin with phosphotungstic acid, intended for use by 
mouth, has not been proved to be of value; indeed, the development of any 
other means of introducing insulin other than by the needle has been shown 
my Macleod (1930) to be extremely unlikely. 

11. Insulin Reactions. — When an overdose of insulin has been taken the 
patient experiences a feeling of general muscular weakness, “hollowness” 
in the stomach accompanied by great hunger, subjective and objective trem- 
bling, restlessness and temporary loss of memory, sweating and pallor or 
flushing of the face, and increased pulse rate. These symptoms may be 
experienced very suddenly or they may come on gradually during the course 
of a quarter hour. In the more severe reactions the face assumes a masklike 
expression, there is diplopia and complete disorientation, and the patient 
may become unconscious and show a profound fall in temperature and blood 
pressure; epileptiform convulsions are also seen in some instances. Deaths 
have been reported but they are rare, though evidence is beginning to ac- 
cumulate that in older patients these reactions may induce attacks of 
angina pectoris and even coronary thrombosis. Unquestionably a very 
few of them are allergic in nature, for they follow the use of one brand of 
insulin but not the use of another. Other things being equal, the thin, frail, 
feeble patient is the most likely to develop reactions. 

The insulin reaction is commonly ascribed to a sudden hypoglycemia, 
but it is well not to overlook the fact that some other mechanism may also 
be involved since not all individuals in whom the. blood sugar falls very con- 
siderably experience such a reaction; indeed, John has described such reac- 
tions with a normal or increased percentage of blood sugar. Foshay be- 
lieves that not so much the hypoglycemia per se as the relatively greater 
glucose impoverishment within the cell is to be held accountable. Mfliler 
and Petersen look upon an acute disturbance of the autonomic nervous 
system as the cause of the shock, of which hypoglycemia is only one of 
many symptoms. It is not unlikely also that some disturbance of the cir- 
culation in the brain takes place, for a number of cases of hemiplegia have 
Wx\ as having ocenned during very severe reactions. 

Glieoose. — Any carbohydrate out of which glucose may be quickly formed 
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in the body is the antidote. Orange juice is usually taken. and acts very 
well; indeed, it would seem to be especially suitable because, as Joslin sagely 
remarks, while he is peeling the orange the patient has time to reflect as to 
whether or not he is actually experiencing a reaction due to an overdose of 
insulin, and thus may sometimes avoid taking the carbohydrate unneces- 
sarily and therefore harmfully. One or two lumps of sugar, depending upon 
the size of the individual, quickly dissolved in the mouth is also effective in 
overcoming the symptoms. If the patient is unable to swallow easily, 
honey or corn 'syrup may be used. In any case, after a rest, the dose of 
glucose should be repeated. 

Intravenous injection of the glucose may be made if the patient is 
unconscious; also it must sometimes be resorted to in patients who have not 
lost consciousness but in whom the hypoglycemia seems to be accompanied 
by a depression in the absorptive power of the intestinal mucous membrane 
(or should the failure to respond to the oral administration of glucose be 
ascribed to acute peristaltic lapse?). Not more than 25 (5m. of glucose 
should be given in this way in a solution of 5 to 20 per cent strength — 500 cc. 
of 5 per cent, 250 cc. of 10 per cent, 125 cc. of 20 per cent (see p. 776 for 
the intravenous technic). 

The intracardiac injection of glucose has been reported in one case by 
Imerman; “The pulse was fast failing and the patient was moribund. 
Because of difficulty experienced previously in entering the veins of this 
patient, it was not deemed wise to attempt to do so now, as any further de- 
lay might be fatal. An intracardiac injection was decided on as the very 
last resort. This was accordingly done by means of the sterile syringe and 
the lumbar puncture needle (both of which, together with sterile glucose 
solution happened to be at hand),, and 10 cc. of sterile dextrose was injected. 
At the end of two minutes, the patient had recovered cons(‘.iousncss.^^ As 
soon as possible, an additional 80 cc. of the 20 per cent solution was intro- 
duced after a vein had been surgically exposed; immediate recovery was 
complete. 

Protein, — Protein, since 58 per cent of it is convertible into carbohydrate, 
may also serve as antidote; therefore, in the absence of a carbohydrate food, 
the patient should quickly eat a large amount of some food higli in protein 
content. However, Sherril states that “though hypoglycemia may be pre- 
vented by sufficiently large quantities of protein, this influence is surpris- 
ingly feeble and by no means proportional to the theoretical valuc.^' 

Epinephrine , — ^Epinephrine (adrenalin) is also effective in combating the 
insulin reaction, but in undernourished individuals carbohydrate should be 
given with it; indeed, there would seem to be little reason to use this drug 
when carbohydrate is at hand for in all cases its action is (juite transient 
and must be reinforced by the subsequent taking of glucose. The epineph- 
rine dose is ^4 cc. in the child, and 1 cc. in the adult, of the 1 : 1000 solution, 
given intramuscularly. 

Calcium . — Greiff (1931) has reported 2 cases in which the giving of I 14 
ounces (40 Gm.) of calcium gluconate daily, either by mouth or in enema, 
has been effective in overcoming insulin hypersensitivity so that a daily 
injection of 40 units could be resumed; Atchley et al. employed 20 to 35 
Gm. of calcium chloride. 

MyrtUlin.— Allen has found this drug of great value in some cases (see 
p. 376). 

12. Insulin and Exercise. — Exercise exerts a very profound effect upon 
the diabetic. Even before the inauguration of the insulin era it was known 
that the mild diabetic was improved and the severe diabetic made worse 
by exercise. In attempting to reconcile these facts, the assumption is made 
that exercise stimulates the production of insulin. Therefore 4ihe mild 
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diabetic, who can at all times bum some carbohydrate because some of 
his islands are functioning, is enabled to burn more if he exercises, but the 
patient with a severe case, whose insulin production is practically mZ, only 
has his condition aggravated by the extra quantity of endogenous food which 
is also set free by exercise. Nowadays exercise must always be taken into 
account in injecting insulin, for, other things being equal, the more exercise 
the less insulin will be needed. Joslin cites a patient who says a game of 
golf is worth 6 units ; days without golf he takes 20 units in the morning and 
5 units at night, but on days with golf he is able to omit the night dose. 
However, exercise must be indulged in only very cautiously by the insulin- 
taking diabetic, for the combination of exercise and insulin frequently pro- 
vokes a hypoglycemic reaction — especially is this likely to occur if the next 
meal after exercise is postponed. 

13. Insulin Edema. — ^Very few cases of insulin edema have been reported 
in the literature, but there seems to be a clinical impression that this com- 
plication occurs not infrequently. The exact nature of this phenomenon, 
which is not due to impaired renal or cardiac capacity and which clears up 
when insulin is omitted, is not understood. Joslin feels that it may be ac- 
counted for by the fact that 3 Gm. of water are retained for each gram of 
carbohydrate stored, and also that the alkali set free when insulin is given 
leads to the retention of water. Other observers believe that insulin edema 
is a colloidal phenomenon ; that insulin increases the hydration capacity of 
the tissue colloids of the body. Leifer’s (1928) patient became edematous 
and gained 26 pounds in ten days, then lost the edema and 12 pounds dur- 
ing the succeeding ten days apparently as a result of marked reduction in 
the salt of the diet; insulin dosage had remained practically the same. It 
is said that the edema can sometimes be made to disappear by dropping 
down with the insulin dosage and gradually building up again. If alkaline 
therapy is being employed it should be stopped. 

14. Insulin-refractory Oases. — ^There is on record a small number of 
cases that have failed to respond to insulin by an increase in the ability to 
utilize carbohydrate. Taussig^s case was given as much as 1100 units in 
one day without becoming sugar-free; after several months, however, the 
response to insulin showed considerable improvement. Lawrence^s nine- 
teen-year-old patient required 400 units per day to reduce his blood sugar to 
normal and to keep him sugar-free; the patient of Mohler and Goldburgh 
(1931) suddenly lost his responsiveness and died of diabetes after forty 
days of 437 units daily insulin dosage; upon Llie ulher hand, the patient of 
Karr et al, (1933), in whom over 600 units daily did not keep the blood 
sugar under 200 mg., suddenly lost her resistance following the injection of 
a foreign protein (the serum of a rabbit that had been sensitized to a mix- 
ture of the patients serum and insulin). Falta's patient, apparently re- 
sistant to insulin, was later shown by Basch to be amenable to the sub- 
stance when placed upon a regimen of high fat and low protein and carbo- 
hydrate. Joslin is able to report only 1 case of refractoriness from his large 
practice; the patient required 850 units day after day, and two days before 
his death in coma was given 1600 units daily. Hendry (1932) has recorded 
a case in which great reduction in response to insulin was corrected by the 
use of thyroid substance; the patient had manifested a slight hypothy- 
roidism. 

All explanations of insulin refractoriness upon a single basis, such as the 
absence of an insulin activator, are still entirely speculative. 

15. Synthaline. — ^The discovery of the antidiabetic drug, synthaline, is 
a forceful illustration of the true internationalism that is being achieved in 
medical science. Underhill and Blatherwick, in the United Stetes, seek to 
relate parathyroid tetany to hypoglyc^ia; Noel Baton and Findley, in 
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England, had been maintaining that tetany was produced by guanidine; 
Watanabe, a Japanese investigator, studied the effect of guanidine on blood 
sugar and found that in truth it does produce a hypoglycemia; and finally, 
Frank, Nothmann and Wagner, utilizing all of these studies and the even 
more remote investigations of Kossol, in Heidelberg, were able to announee, 
in 1926, the production of a dekamcthylendigiianidinc which, while having 
the insulin-like effect of lowering blood sugar, is yet strikingly bereft of the 
toxic properties of guanidine itself. This announcement is not made less 
interesting by reason of the fact that it comes from the same medical clinic 
of the University of Breslau whence emanated four decades ago the classic 
observation of von Mering and Minkowski that the complete removal of 
the pancreas from animals leads to the appearance of a severe diabetes. 

Frank, Nothmann and Wagner reported that the blood sugar was low- 
ered by synthaline in normal and diabetic animals, that orally the new 
remedy was nearly as effective as when given subcutaneously , that in a 
'study of 70 patients the action was slower than that of insulin, and that the 
patients continued to benefit throughout the day which followed two days of 
treatment. They also found a reduction of ketone substances in the urine 
and obtained experimental evidence that glycogen was stored. The toxic 
symptoms, anorexia, abdominal distress, nausea and diarrhea, could be 
prevented by omitting all synthaline every third day. Furthermore, they 
found that its use permitted an increase of 40 to 50 Gm. of carbohydrate, 
not otherwise tolerated without increasing the insulin; that in severe dia- 
betes it could not replace insulin but was an effective supplement, and that 
pruritus, infection and gangrene were alleviated by its use. Morawitz 
(1927) soon confirmed the earlier work with a study of 30 synthaline-treated 
cases and pointed out that the distaste for fat was a prominent symptom 
of overdosage and that relief was obtained and a greater synthaline dosage 
permitted by giving 7y> grains (0.5 Gm.) of deeholin (sodium dchydro- 
cholate) with each dose of synthaline. Later, benefit was obtained with 5 
grains (0.3 Gm.) of fre3e dehydrocholic acid. 

Frank et aL, who introduced the remedy, would have it used principally 
as an insulin sparer, but since the two drugs are about equally expensive, 
most of the studies have involved attempts to change patients entirely over 
to synthaline for the sake of greater simplicity — oral rather than injection 
therapy. I believe it to be very doubtful if the drug will hold what place 
it has gained, lor it cannot be used in patients in whom there is the slightest 
suspicion of liver disease, it apparently not infrequently initiates a serious 
liver disturbance where none preexisted, and its use is often accompanied 
by dyspeptic symptoms of variable severity. Upon this latter account 
alone, Eismayer (1932) was obliged to give up the use of the drug in 13 
per cent of his 68 cases. The experimental work of Karr et aL, in the dog, 
has shown kidney toxicity also. 

Duncan (1928) has used synthaline in a few cases in the United States; 
in 4 of 6 cases he was able to reduce insulin dosage, in 2 instances to elimi- 
nate it entirely. Preliminary studies at St. Bartholoniew's Hospital, London, 
yielded the observation that the synthaline action is not so consistent as 
that of insulin ; I have seen no recent report of a continuance of these studies. 
However, Todd (1932) and his associates at the Bristol Royal Infirmary, 
which is one of the centers requested to study the drug for the Medical 
Research Council, is quite enthusiastic about it. They have used syn- 
thaline continuously since 1927 and are now able to treat 70 per cent of 
their patients with it as against only 25 per cent in the beginning of their 
experience. Their system of treatment consists in the use of a tonic mixture 
of strychnine, sodium acid phosphate and alcohol three times daily, and the 
use of sweetbreads in the diet twice weekly and cooked liver once weekly; 
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the necessity for liberal vitamin B administration is also stressed. The 
adult patient is started with 10 mg. (% grain) of betasynthaline (two 
pellets) morning and evening after meals; with every two pellets of syn- 
thaline pne tablet of decholin is given. The synthaline-decholin combina- 
tion is always used only two days out of three to prevent cumulation. 
Synthaline is very slow in action, but if the patient is feeling well the syn- 
thaline dosage is increased by two pellets (the decholin by one tablet) every 
five days or so until either intolerance or diminution of the glycosuria and 
ketosis is observed. When good clinical and urinary results have been 
present for some weeks, the synthaline dosage is decreased by one pellet 
daily in the attempt to find a stabilizing dose. Eismayer, previously cited, 
says that the daily dose should never exceed 30 mg. (% grain) and that a 
rest period of fourteen days is necessary every four to six weeks. The 
Bristol observers find the transfer from insulin to synthaline usually easy 
in light or moderately severe cases, especially in elderly individuals. In a 
30 to 40 unit case they diminish the insulin by half upon beginning with the 
synthaline, another half of the remainder when the urine becomes sugar- 
free, increasing the synthaline if necessary, and gradually the insulin is 
eliminated altogether. They state that there is no risk in back and forth 
transfers between insulin and synthaline. Coma and incipient gangrene 
they feel should be treated with insulin. 

16. Myrtillin. — In 1925, Professor Durig of the University of Vienna 
became so much impressed with the benefits of blueberry leaf tea, as used 
in the treatment of diabetes among the Alpine peasantry, that he suggested 
an investigation of the subject in his laboratory. The result of this investi- 
gation, which was reported by Mark and Wagner, and Eppinger, Mark and 
Wa^er, was the demonstration that blueberry leaves contain two antago- 
nistic ingredients, one tending to raise and the other to lower the blood 
sugar. To the latter substance, when extracted, was applied the name 
“myrtillin.” This myrtillin is a chemically impure, amorphous substance, 
whose true nature is as yet unknown, though it may eventually come to be 
classified with the vitamins. After a considerable amount of animal experi- 
mentation, Allen, in the United States, found that the gradual beginning 
of the drug’s effects — a week or perhaps longer — and the gradual wearing 
off of same made clinical studies difficult in the human. He found it best 
to use diet restriction, and insulin if necessar>’^, to stop glycosuria and hyper- 
glycemia, and then to begin with myrtillin and look for the results in a 
gradual rise of tolerance or a gradual diminution or disappearance of the 
need for insulin. Sixty cases were thus standardized for one year (usually 
two years or more) before myrtillin was tried. In 24 cases the drug failed 
but in the remaining 36 it was believed to be beneficial because it became 
possible rather quickly to make an increase of diet or a decrease of insulin, 
or both. The insulin decrease, ranging from 6 to 28 units, made possible a 
welcome reduction in injections. In 6 cases it was possible to stop insulin 
altogether, though they had previously required the injections for one or 
more years without any recent signs of a diminishing requirement; the 
insulin dosage in these cases had ranged from 18 to 54 units. In general 
the results were best in middle-aged and elderly patients with mild cases, 
poorest in children. 

The effective dose was found to be 15 ^ains (1 Gm.) daily; even very 
large doses are nontoxic, the slight indigestion or diarrhea being caused by 
mineral salts present as impurities. The drug is given on an empty stomach 
at leai^t one hour before food is taken because absorption is prevented by 
food, especially protein; it is equally effective when given intravenously. 
Allen found that trial in each individual case was the only way to determine 
how long to continue the use of myrtillin before accepting failure. In one 
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child with particularly severe diabetes no change was seen in the usual 
two-nionth period, but after a year on the drug it became possible to reduce 
insulin dosage from 50 to about 30 units, though no such improvement had 
occurred in the preceding five years’ treatment with insulin and diet. The 
benefit, when obtained, is indefinite in duration, but, because the drug is 
probably stored in the body, no changes follow its omission for a few doses 
or a few days. Some patients seem to be able to stop the use of myrtillin 
after a variable period without losing the food tolerance they had gained. 

Myrtillin^never causes hypoglycemia, and Allen found that its apparent 
stabilizing effect upon blood sugar is especially valuable in treating patients, 
particularly children, who have been subject to troublesome hypoglycemic 
reactions from insulin. The attacks may be in some instances reduced in 
number and severity or prevented completely, or they may have their onset 
sufficiently slowed to make available plenty of time for the giving of pro- 
tective carbohydrates. 

' 17. Treatment of Coma. — (a) Insulin, — Insulin has completely revolu- 

tionized the treatment of coma, as is well shown in the statistics of Frissell 
and Hajek: during the period 1920-21, 113 patients wdth diabetes were 
admitted to St. Luke’s Hospital, New York City, 12 per cent of whom died 
in diabetic coma; but during 1923-24, i. c., after the institution of routine 
insulin treatment, 163 patients were admitted with a coma mortality of only 
0.7 per cent. Diabetic coma in the total mortality of diabetes has dropped 
from 60 to 11 per cent (1932). 

In Joslin’s (1932) experience with 179 cases of coma between January, 
1923, and September, 1931, he has found a steady and marked increase in 
the severity of the cases. In the scries 1923-25, the average patient was 
given 154 units of insulin in the first twenty-four hours, 63 in the second and 
58 in the third, whereas in the most recent scries, 1929-31, the dosage has 
been 252 units in the first twenty-four hours> 49 in the second and 41 in the 
third. He now feels that in the adult, if really unconscious, 100 units 
should usually be given within the first half hour, and that thereafter — 
depending of course upon tiic clinical and laboratory data — 20 to 50 units 
every half hour arc necessary until 300 units have been given. Blood-sugar 
determinations should be made every one to three hours and the insulin 
discontinued before the normal blood-sugar level is reached in order to 
avoid hypoglycemia. The extremes of insulin dosage with recovery have 
been 32 and 840 units. To a child who has never taken insulin before, 5 to 
10 units every half hour is given, depending upon age and the severity of the 
attack. To a child who has had the disease long, much larger doses are 
given; the average for the first twenty-four hours for all the children in 
the series was 145 units. 

It is the practice nearly everywhere to give the insulin subcutaneously 
except when death seems very near, for the drug’s action is more fleeting 
vvhen given by vein and less powerful unit for unit. 

(b) Glucose . — Joslin docs not fear hypoglycemia in insulin-treated coma 
cases and therefore does not give glucose to forestall it, employing it only if 
the insulin administration has been continued too long; but most clinicians 
feel that it should be routinely used. Thus Mitchell writes: “The amount 
of glucose used will depend on the symptoms, the age and the weight of the 
patient and the laboratory examinations, but at least 1 Gm. of it must be 
employed for each unit of insulin.” Five to 50 per cent solution may be 
given intravenously (see p. 776 for technic), or, if the patient is able to 
swallow, 1 Gm. of glucose or 10 cc. of orange juice per unit of insulin may 
be given by mouth. Murphy and Moxon (1931) at the Milwaukee County 
Hospita.1, where many of the cases are far advanced before admission, give 
routinely 1000 cc. of 10 per cent glucose intravenously, adding directly to 
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this 1 unit insulin per 2 Gm, glucose. Foster writes: have tried to es- 

timate the available glucose in the blood in some cases, but the blood volume 
is in question. On the basis that blood is 10 per cent of the body weight, the 
total glucose in the body varies in different cases from 30 to 76 Gm. More 
is constantly formed, and the secretion through the kidneys is also con- 
tinuous. This is insuflScient glucose, even if entirely utilized, to correct the 
disorder in fat oxidation. Therefore it becomes advisable to inject glucose 
solution, which is easily done into a vein. It has also the added advantage 
that, if done at intervals, very large doses of insulin may be used without 
fear of ‘insulin shock* (hypoglycemia). When the severity of the case re- 
quires it, 20 Gm. of sugar may be injected as a 50 per cent solution every 
two hours until the patient is able to drink orange juice.** Himsworth*s 
(1932) studies have substantiated this position. 

(c) Liquids , — ^All patients should be made to take large amounts of fluid 
to counteract the desiccation of the tissues which almost invariably accom- 
panies beginning coma. While conscious, the fluid may be taken as broth, 
tea, coffee, oatmeal gruel, etc., at the rate of not more than a glassful 
(200 cc.) — to be taken in small quantities because of the danger of acute 
dilatation of the stomach. Ice-cold drinks are agreeable to take but are 
objectionable for the reason that they may start the undesired vomiting. 
In unconscious patients, or in very acidotic individuals even though not 
unconscious, more heroic measures must be employed. On this point Foster 
writes as follows: 

“In this state of affairs, therapeutic indications are definite ; water must 
be restored to the tissues by the methods that will give promptest relief. 
These are by hypodermoclysis, by intraperitoneal infusion, and, possibly, 
by intravenous injection. The latter method, however, is not free of danger, 
since in these cases the heart is always a doubtful factor. Two years ago 
we were in the habit of depending on the absorption of water given by rec- 
tum; but because this absorption is too slow and at best uncertain, the 
method has been abandoned in treating coma. The rapidity with which 
absorption occurs in these dehydrated patients when physiologic sodium 
chloride solution is injected into the tissues is sometimes amazing. The 
tissue seems to ‘drink it up,* and it is a matter of no difficulty to give a liter 
in an hour. There is also rapid absorption from the peritoneal cavity, and 
in desperate cases this avenue should not be neglected. A liter of fluid may 
be injected, slowly, under low gravity, with no danger of distention. The 
peculiar advantage of these methods is that they throw no sudden tax on 
the heart. It has happened twice that patients have died suddenly while 
I was giving saline solution into a vein. Similar unfortunate experiences 
have been recorded by others, and we are familiar with the degeneration 
these hearts display })ostrnortem. On that account, while I still give saline 
solution intravenously in many cases of diabetic coma, I do so only after 
consideration, and then with every care to make the injection very slowly.** 

Laurence (1930) is advocating the intravenous injection of 7 to 10 pints 
(3500 to 5000 cc.) of hypertonic saline (1.2 per cent he considers would 
probably be preferable to the 1.8 per cent which he used) because of evi- 
dence that blood chlorides are low. He finds also that to follow this with a 
pint of 7 per cent gum acacia solution is of value in amplifying and filling 
up the pulae. 

id) Lavage and Warmth . — In most hospitals, lavage of the stomach is 
employed as a routine nowadays as soon as beginning coma is diagnosed; 
time has shown the procedure to be of great value, for a, dilated or partially 
filled stomach is a great liandicap to one who, during the succeeding twenty- 
four hours, must grapple catch-as-catch-can with death. Furthermore, the 
patient should be kept warm by all the usual devices employed in treating 
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a case of shock — ^nearly all of these patients have a subnormal temperature 
at the beginning of coma, and an individual with subnormal temperature is 
not well armed for a fight. 

(e) Circulatory Stimulation . — Joslin writes: 'In coma the heart is in 
jeopardy. The work involved in hypcrpnea is considerable and the heart 
has difficulty in withstanding the demands made upon it. It must be pro- 
tected and not imperiled by the treatment adopted. A diabetic of ten years 
duration without coronary sclerosis is the exception which proves the rule. 
Whatever manipulation of the patient is undertaken must be with this in 
mind [lavage the stomach gently!]. Therefore, we have made it a rule to 
use caffeine in the form of caffeine sodiobenzoate freely. The usual subcuta- 
neous does is 0.3 to 0.5 Gm. every two hours, but usually less than 2.3 Gm. 
have been given in any twenty-four hours. In order to safeguard the heart, 
fluids are given by the rectum and subcutaneously, cautiously by the mouth, 
and seldom intravenously [see Liquids above].” Latterly (1932) he has 
' stated that the theoretical possibility of caffeine inducing a maximum pro- 
duction of lactic acid from glycogen is beginning to disturb him somewhat. 

Strauss observed that during the World AVar many diabetics died from 
circulatory failure rather than from the coma per sc. Von Ncergaard recom- 
mends epinephrine; the dose is 1 cc. of the 1: 1000 solution given intramus- 
cularly. Csepai and Pinter-Kovats (1927) believe that ephedrine should be 
preferred because its action is longer lasting and it is not counteracted by 
insulin as is epinephrine. Joslin reports a case given 50 mg. of ephedrine, 
with a systolic rise from 80 to 104 mm. within thirty minutes; he docs not 
state how long the rise persisted. 

(/) The Use of Alkalis . — The following statement of Mitchell (1925) 
may be taken to summarize the position of many practitioners regarding 
the use of alkalis: “The value of soda in acidosis has been questioned and 
by some authorities it has been considered harmful. Certainly insulin has 
rendered it less necessary ; but many students of diabetes are not yet ready 
to discard its use in acidotic stales, especially when there is hyperpnea or 
respiratory distress. In the precomatose stage, a teaspoonful of sodium 
bicarbonate in 4 or 5 ounces of water may be given every half hour for 
several doses; if coma is present it may be added in 3 per cent strength to 
the glucose solution. An alkaline or neutral reaction of the urine is an indi- 
cation for the cessation of soda medication. Methyl red, rather than litmus, 
should be used as an indicator, the red changing to yellow in an alkaline 
medium.” Foster has this to say: “Now I have serious doubts whether 
alkalis alone ever prevented coma or saved a patient who had developed 
coma. . . . The point is that if one relies on soda alone, the patient is 
doomed. Many of us proved this much to our satisfaction long ago. In 
the opinion of many, the use of alkalis has its definite but narrow and excep- 
tional indications. For the average case it may be dispensed with; the 
urgent need is in other directions.” 

Joslin is opposed to the use of sodium bicarbonate for the reason that 
it may cause alkalosis or convulsions, both of which occurrences are probably 
rare, and also because it upsets the stomach, causes renal irritation by virtue 
of the increase in beta-oxybutyric acid eliminated through the kidneys, and 
its constant use appears to promote the constant excretion of acid substances. 
This matter of the excretion of acid substances would seem to be supported 
by the work of Wigglesworth, and Haldane, Wigglesworth and Woodrow, 
in the Cambridge Biochemical Laboratory; indeed, it is even indicated that 
large amounts of alkali have a definitely inhibitory influence on fat metab- 
olism, which must certainly be looked upon as an undesirable interference 
during the course of diabetic coma. Lemann^s (1930) study of 47 cases 
leads him to the conclusion that soda can do no good and may do harm. 
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However, Bock, Field and Adair have described a patient in whom a low 
carbon dioxide tension in the blood persisted in spite of large doses of insulin 
.||ad the disappearance of large quantities of ketones; a number of similar 
Cases have been described, which lends support to the suggestion of these 
investigators that some acids other than those of the ketone group account 
for this persistence of acidosis. Blum, Grabar and Thiers (1927) believe 
' that sodium bicarbonate is definitely indicated, basing their conviction on 
the chemical analysis of the tissues of a patient dying of diabetic coma, in 
whom it was found that there was a reduction in the sodium-chlorine ratio 
in all organs, notably in the gray matter of the brain, which reduction in 
sodium they attribute to the acidosis. Even Joslin admits that he is giving 
considerable amounts of sodium ion in the physiologic saline solution which 
he injects very freely subcutaneously. This controversy over the use of 
alkalis is not yet at an end; Rupprecht has reported (1927) 3 cases of coma 
in children who failed to respond to insulin therapy, but in whom the ad- 
ministration of sodium bicarbonate solution was followed by improvement 
in respiration, return of consciousness, and complete disappearance of coma. 

ig) Diet . — Foster writes as follows regarding diet: “As soon as the 
patient is sufficiently conscious to be able to drink, he is given first hot broth 
or black coffee, 2 or 3 ounces (60 or 90 cc.) at a time, every fifteen minutes. 
Hot liquids seem less likely to cause vomiting. After a couple of hours we 
use lemonade, sweetened with glycerin, and as much orange juice as the 
patient craves. During the first twenty-four hours, milk and orange juice 
are the only foods permitted, a liter of milk and the juice of six to ten 
oranges, which amounts to about 100 Gm. of carbohydrate and 1000 calories. 

. . . After the patient has recovered from clinical acidosis, the further treat- 
ment proceeds as in any diabetic case: a matter of diet adjustment and 
probably the use of insulin.” 

18. Treatment of Complications. — (a) Intercurrent Infections . — ^It is 
well known that infection makes a diabetic worse, but it does not seem to 
make him permanently worse. Lawrence has pointed out that the obvious 
harmful effect of an infection is to be explained by the neutralization of the 
power of the insulin by the stimulation of the thyroid and suprarenal glands. 
If the infection is local, prompt surppcal drainage is indicated (Rosenthal 
and Behrendt found that if fresh pus is mixed with insulin and injected into 
rabbits the influence of the insulin is abolished) ; if general, it must be 
recognized that the fever will cause an increase in metabolism and thus bring 
acidosis nearer. Murphy (1931) , in a large public hospital, finds pneumonia 
particularly disastrous-^7.5 per cent mortality as against a general pneu- 
monia mortality for the hospital of 54.5 per cent in the same period. To 
keep the urine sugar-free with insulin during an intercurrent infection is 
hardly possible unless heroic doses are employed, a course which Joslin does 
not advise for the reason that recovery from the infection may begin very 
suddenly, with the result that the patient will have an attack of hypogly- 
cemia to cope with. He does increase the dosage, however. “The treatment 
of the patient during an acute infection varies from hour to hour or at least 
every four hours. If insulin has been given twice a day it is safer to halve 
each dose and administer it four times a day, increasing the size of the dose 
if necessary until the total insulin is doubled or more. The urine is tested 
before each dose and if sugar-free twice in succession the insulin can be 
omitted for that period. The insulin can be raised to 100 units, but generally 
I am able to get along with less than this quantity.” Regarding diet, he 
writes: “If the case is doing well, either leave the diet alone or make gradual 
changes and there will be more chances of having the individual for a p^itient 
during years to come than if brilliant dietetic orders are written. It is safer 
to undernourish than to fan the flame of metabolism by overfeeding, and 
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better to^take an intermediate course and give not over 1 Gin. of protein 
per kilogram body weight. It is true that the patient may lose weight but 
so may a nondiabetic in fever, and it is wiser to trust to Nature to dram 
from the body the requisite stores of protein and fat than to insist upon, the 
taking of food that may be harmful. . . . Carbohydrate in the form of oat- 
meal gruel, orange juice and even puree vegetables, protein as whites of 
eggs, oysters, fish and chicken, and fat in the form of cream will tide over 
many emergencies.” 

(6) Gdstro-intestinal Disfurbanccs . — The omission of a dose of insulin 
is dangerous because the food which has been taken in much larger quantity 
than would have been possible witliout insulin is suddenly deprived of the 
metabolic aid which it derives from this agent — and as a result fat and to 
some extent protein is incompletely oxidized and acidosis, perhaps even the 
dreaded coma, appears. In the presence (»f an acute gastro-intcstinal upset 
which makes the taking of food impossible, insulin should not be omitted, 
'nor should it be omitted because a meal has been vomited. Says Joslin; 
*^Yet these upsets may be complicated by acidosis, so that it requires a clear 
head to detect what is going on. Bed, nursing, liquids, a little carbohy- 
drate in the form of orange juice or a cracker or two and expectant treat- 
ment, will enable one usually to weather the squall. Usually I advise di- 
viding each dose of insulin in half and doubling the number of doses. Then 
if two urinary specimens remain sugar-free the next dose of insulin may be 
omitted, but not more than two doses of insulin in succession should be 
omitted even if the urine does remain free from sugar.” 

Diarrhea is a serious complication in diabetes. Rest in bed must be en- 
forced and measures instituted for preserving the body warmth. Hot drinks 
are to be given freely and, if the dehydration is very marked, the subcu- 
taneous injection of physiologic saline solution must be begun. The dose of 
insulin must of course depend upon the amount of glycosuria, but in general 
it should be lowered, for Andrews and Schlcgel have shown that insulin in- 
jected into dehydrated animals has a prolonged and intensified effect. On 
the other hand, coma is also greatly to be feared for the reason that when 
absorption of food from the intestinal tract is lessened the body protein and 
fat begin to be drawn upon. 

Regarding diet, Joslin writes that, after a temporary fast, “the carbo- 
hydrate of the diet should be continued in the simplest form such as gruels, 
crackers, toast, rice, macaroni or even grape juice or ginger ale. . . . The 
return to the diabetic diet is rendered easy by the use of cottage cheese, 
soft cream cheese, lean meats, oatmeal gruel, milk, cream, biscuits, eggs, 
puree vegetables. The carefully prepared, tender vegetables are frequently 
better borne than a diet containing considerable quantities of albuminous 
and fatty food.” 

Attempt should be made to clear the bowel of the noxious matter by 
enema or cathartic just as in any other acute diarrhea, but it should be 
•borne in mind that the diabetic bears castor oil or salts much better than 
the more drastic purgatives. Bismuth subcarbonate in doses of 10 grains 
(0.66 Gm.) every two to three hours may be indicated, and in severe cases 
1 grain (0.065 Gm.) or more of powdered opium may be given in a pill or 
capsule. 

(c) Arteriosclerosis and Heart Disease.— In patients having arterioscle- 
rosis (and the incidence is higher in diabetic than in nondiabetic individ- 
uals) , whether of the generalized type or expressing itself as angina pectoris 
or as a peripheral sclerosis, one should be extremely cautious in lowering the 
blood sugar. Says Joslin: “A sudden lowering of the blood-sugar level 
even to values still above normal might work disastrously to a heart accus- 
tomed for years to work on a much higher blood-sugar plane.^^- All the 
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foremost students of the disease agree with this principle. It is (P be ex- 
pected that the increasing use of high carbohydrate-low fat diets will have 
some influence upon the incidence and course of these complications (see 
p. 362). In discussing hemorrhagic retinitis, Grafe writes: '^Insulin is to 
be used here with care. Notable changes for the worse can take place. The 
more outspoken the alterations in the vessels the more conservatively ought 
insulin to be given. And what it is possible to observe with the opthalmo- 
scope in the retina ought to hold for other vascular areas.” 

(d) Pruritus and Furunculosis , — ^These two dermatoses are frequent 
complications in diabetes, the former always very annoying, the latter often 
very serious. The treatment of pruritus is described on page 450 and on 
page 679, and of furunculosis on page 672. 

(e) Surgery in Diabetes . — Since the advent of insulin, surgical diabetic 
mortality has been considerably lowered, but it is still so high that Joslin 
says (1928) : '^Thc surgical diabetic is the serious diabetic, the diabetic who 
dies”— as is shown by the fact that in his hospital in 1923-26, medical 
diabetic mortality was 1.7 per cent and surgical diabetic mortality 11.5 
per cent. Gangrene and carbuncle are the principal dealers of death. The 
general practitioner must be ever watchful for early signs of impaired circu- 
lation in the extremities: Claudication, coldness, pain, numbness, diminished 
arterial pulsation, rose spots, blebs, scars. And of course he must enjoin 
upon his patients the necessity for utmost cleanliness of the body, particu- 
larly the feet, and the avoidance of trauma and instant serious attention to 
local infections, even of the slightest. The treatment of the patient before 
and after operation, the choice of anesthetic, and the treatment of gangrene 
and carbuncle: these matters are all more fittingly discussed in text- books 
of surgery. 

19. Diabetes in Children. — The treatment varies in no radical way from 
that of the adult. Boyd, writing in Toronto in 1925, stated that she saw no 
contraindication to the maintaining of the diabetic child^s nutrition at the 
standard normal level for age and sex, a position which has been strength- 
ened by the experience of many pediatricians. Boyd and Nelson, in the 
United States, have (1928) recorded a group of carefully managed cases 
in the majority of which growth would seem to be progressing at an entirely 
satisfactory rate, so far as can be determined by measurements of height 
and weight. It has been shown to be advisable to feed for the expected 
weight, i. e., to work up to a diet such as would be required for a normal 
child of the patient *s age at the normal weight. The proportions of protein 
to carbohydrate and fat differ from those of the adult, as shown in Table 41. 
Unless the case is exceptionally mild the child will be almost certain to re- 
quire insulin, the dosage to be determined for each individual case, just 
as in the adult. 

20. Diabetes in the Aged. — ^The status of these cases is succinctly stated 
by Joslin in the two short paragraphs which I quote below: 

“Diabetes burns out in the old and the tendency of the diabetic is to 
outgrow the symptoms of his disease. In the care of the elderly patient the 
physician therefore must not be meddlesome. He must realize that the 
old man's diabetes is inherently mild. 'No really severe diabetes could have 
continued as long as this. . , . ' (Woodyatt). Many of these cases even- 
tually become sugar-free, if placed upon a constant diet, with a liberal 
quantity of carbohydrate, but just sufficient calories to maintain body 
weight. This may not occur in four days or even four weeks, but ultimately 
the glycosuria disappears. It is often claimed that such patients need no 
treatment, and are, in fact, better off without it. With this statement I 
disagree. Often they are very imcorafortable without medical advice and 
very grateful to receive it. They are furthermore satisfactory cases to treat. 
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because it is easy to help them acquire a high tolerance. Indeed insulin 
proves to be a great comfort and, though at first its benefits are not realized 
and its subcutaneous use disliked, in the course of time patients fully ap- 
preciate the benefits it confers and what is more, they may discover in the 
course of a few weeks that they are able to omit it and yet retain their 
increased diet. 

“Elderly patients are often easily depressed, easily lose their appetite, 
easily acquire indigestion, and the danger of acidosis is by no means slight. 
The patient should be considered from a broad standpoint, and the diabetes 
viewed with a proper perspective.” 

In so-called “mild diabetes” in the aged, retinitis with a poor prognosis 
for recovery of good vision even under thorough treatment with insulin may 
occur; insulin, however, probably prevents the condition from arising in the 
first place. 

21. Diabetes in Pregnancy. — In preinsulin days, coma ended the life 
of most diabetics who became pregnant. It was precipitated by surgical 
intervention with general anesthesia, and the partial starvation and over- 
exertion of labor brought it on. Half the babies died in iitero, and this also 
was a source of coma. But now all is changed. The diabetic woman of 
today, if properly treated with insulin and diet, has little more to fear from 
the ordeal of pregnancy, labor and the puerperium, than has the nondia- 
betic. The physician must be more on the qui vive to detect sudden changes 
in tolerance and to make the proper dietary and insulin adjustments — ^but 
otherwise the treatment hardly varies from that of the nonpregnant diabetic. 
Peckham’s (1931) studies indicate that such aggravation as occurs is likely 
to be during the first two thirds of the pregnancy, or upon death of the fetus 
in utero. Definite improvement may occur as term approaches, and as this 
improvement often persists for several weeks or months after delivery and 
is coincident with lactation, nursing may be safely continued as long as 
possible. 

22. Diabetes and Angina Pectoris. — Such reviews as the recent one of 
Root and Graybiel (1931) are bringing increasingly to our attention the 
extraordinarily high incidence of angina in diabetes. Recognition of this 
fact is of particularly great importance from the therapeutic standpoint, 
for the precipitation of a terrific attack of substernal pain following an 
injection of insulin is a phenomenon by no means unknown to those who 
treat much diabetes. Parsonnet and Hyman (1931) have given serious 
attention to the point and write: “Where diabetes is complicated by known 
cardiovascular factors we have studiously avoided insulin therapy until all 
dietary measures have failed to produce results commensurate with safety.” 


HYPERINSULINISM (HYPOGLYCEMIA) AND DYSINSULINISM 

The level of sugar in the blood is regulated principally by two opposing 
hormopes: Insulin from the pancreas and adrenalin (epinephrine) from the 
suprarenal bodies. The former lowers the level in ways which are not 
entirely understood though it now seems certain that the promotion of 
glucose deposition in the liver in the form of glycogen does not take place 
so simply as was formerly postulated; the latter raises the level by con- 
verting the glycogen of the liver into glucose and releasing it into the blood 
stream. Pituitrin, the internal secretion of the pituitary body, regulates 
this simple antagonism somewhat in that it abolishes both hypoglycemia 
and hyperglycemia, though it is apparently without effect on a normal sugar 
level. The thyroid gland seems to exert an influence in the same direction 
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as adrenalin, since hyperglycemia accompanies hyperthyroidism, apd hypo* 
glytsemia is often seen in myxedema. Whether the genital and parathyroid 
glands also share in these regulatory processes has not yet been definitely 
established. The well-known reaction to the injection of an overdose of 
insulin iii the treatment of diabetes is due to the induction by this exogen- 
ous method of a temporary state of hypoglycemia; latterly, we have come 
to recognize an entirely similar condition due to endogenous factors. That 
is to say, there are individuals, nondiabetic, who develop spontaneously a 
state of hypoglycemia with all the attendant symptoms of insulin shock as 
described on page 372. Seale Harris, of Birmingham, Alabama, who first pre- 
sented tlie entity in 1924, called it ‘^hyperinsulinism,’^ describing at the same 
time a state of “dysinsulinism” in which the condition of hypoglycemia was 
at times succeeded by a temporary one of hyperglycemia. In recent years 
quite a large number of cases has been reported and it is beginning to be 
thought that the incidence of hyperinsulinism (hypoglycemia) is possibly 
as great as that of diabetes mellitus (hyperglycemia). The epileptoid 
character of the convulsions in some of the severe cases has also given rise 
to the opinion that perhaps a surprisingly large number of individuals con- 
victed of idiopathic epilepsy may be in reality sufferers from this newly 
recognized metabolic dyscrasia; indeed, Harris (1933) has tentatively 
offered the hypothesis that bromides exert their beneficent effect in this 
pseudo-epilepsy through the depression of insulin secretion. Cameron 
(1930) has also pointed out the ease with which night terrors in children are 
sometimes relieved by the administration of glucose; bizarre fatigue states 
in youngsters might also be hypoglycemic reflections, since comparable 
states of aggravating restlessness, obstinacy and silliness have been noted 
at times in adults preceding the onset of unconsciousness. Symptoms usu- 
ally appear when the blood-sugar level (adult middle-aged normal, Folin- 
Wu, 80 to 110 mg. per cent) has reached 70 mg. per cent, but not invariably; 
sometimes a patient will be in a serious state at 50 mg., while at another 
time he will have only mild symptoms or none at all at the same level. 
Apparently the rapidity of the fall is the determining factor in some in- 
stances. 

Most students of this newly recognized condition have leaped to the quite 
obvious conclusion that the syndrome results primarily from the internal 
secretion of too much insulin as a result of overstimulation of the islets of 
Langerhans in the pancreas. However, Winans (1933) has lately urged 
that more consideration be given to the possibility of a loss of the insulin- 
inhibiting effect of trypsin, the true external secretion of the gland. Ex- 
cision of an adenoma or carcinoma of the pancreas, and even of a portion 
of the apparently normal organ, has in several instances induced complete 
relief from symptoms, but Caramidge and Poulton (1933). who believe 
that some sort of interference with glycogenic function of the liver is the 
primary causative factor in many cases, find it quite to be expected that an 
increased activity of the islets of Langerhans would result as a compensa- 
tory process. In the terms of their thesis, such increased activity in the 
attempt to keep up the load of glycogen in the liver cells would also deplete 
the peripheral circulation of sugar; thus, operation upon the pancreas would 
be expected to bring relief in a roundabout way. It is also likely that 

f ibre attention will soon be turned to the adrenal, thyroid and pituitary 
odies and to the nervous center in the pons, of which Wauohope (1933) 
recently reminds us. 

THERAPY 

Dietetics. — ^In cases of mild severity the taking of a little food high in 
quickly asysimilable carbohydrate between meals and late at ni^t is usually 
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sufficient to control the symptoms; the frequent drinking of sweetened 
orange juice or lemonade and the munching of candy is successfully resorted 
to by many individuals who have recognized the necessity of frequent feed- 
ing in their own cases. In going over collected case reports one not infre- 
quently encounters the statement that the patient has for a long time been 
setting his clock to awaken him in the early morning hours for the snack 
of food which will prevent his lying helpless in bed, perhaps even in coma, 
at the time when he should arise for the day. 

The dietetic treatment of moderately severe Oases at present in vogue 
consists in the use of a diet low in carbohydrate, high in fats, normal or 
slightly below normal in proteins, and frequent feedings. Harris, the origi- 
nator of this regime, believes that there is advantage in using the low per- 
centage fruits and vegetables since their slow digestion yields only small 
quantities of glucose at a time, by which he believes that the minimum 
stimulation of insulin secretion is accomplished. Fats, particularly in the 
' form of cream and milk, given with and between meals arc believed to delay 
assimilation of carbohydrate by inducing slow emptying of the stomach. 
The diet in each case must of course supply the patient's nutritional re- 
quirements. For adults of average height and weight, Harris (1933) allows 
about 2250 calories, 90 Gm. of carbohydrate, 60 Om. of protein and 180 
Gm. of fats, this being divided among five to seven daily feedings. (The 
reader can easily compute such diets by use of the tables on pp. 356 to 365.) 
Obesity is a not infrequent accompaniment of hyperinsulinism. In such 
cases, Harris uses 90 Gm. of carbohydrate, 60 Gm. of protein and only 60 
Gm. of fats (1140 calories), with five or six feedings daily. Activities are 
restricted and the fats increased to 90 or 100 Gm., or even more, if the 
patient becomes weak or is losing more than 2 pounds (900 Gm.) weight 
per week. Underweight, asthenic patients are allowed 90 Gm. carbohy- 
drate, 200 to 300 Gm. fats and 60 to 75 Gm. protein, with five or six feed- 
ings a day. It will be readily seen that to the diabetics we are now adding 
another class of patients who must be taught food values. 

To bring a patient out of an attack wlien he cannot cooperate to the 
extent of swallowing sugar or orange juice, the intravenous injection of 
glucose must be resorted to: 10 Gm. in 50 to 100 cc. of sterile physiologic 
salt solution is perhaps the average dosage, but Sigw^ald (1932), in his com- 
prehensive review, considers it dangerous to give much fluid and recom- 
mends instead 10 to 20 cc. of a 20 or 30 per cent solution. Absorption of 
glucose from the rectum is so slow that much bacterial fermentation takes 
place, with the result that very little glucose actually gets into the blood 
stream. Indeed, Pressman's (1930) studies showed that following the in- 
troduction of glucose into the rectum there occurs a fall in the blood-sugar 
level without a significant preliminary rise. Obviously, this method of ad- 
ministration should not be employed in treating hyperinsulinism. 

Drugs. — Adrenalin, in the usual dose of 0.5 to 1 cc. of the 1 : 1000 solu- 
tion, is used to rouse the patient from a severe attack; sometimes it fails 
and always, of course, its effect is only of brief duration. Winans (1933) 
felt that in one of his cases the frequent use of the drug to mobilize the 
glycogen reserve would not have been wise in the presence of continued 
hypoglycemia, a position which increasing experience will probably support. 
Pituitrin, in injections of 0.5 to 1 cc., is sometimes effective in these eniCT- 
gencies, as is also caffeine in the form of caffeine-sodium-benzoate 5 graim 
fO.3 Gm.) or more. In a few instances, thyroid substance, administered as 
in myxedema, has been of some value but of course not as an emergency 
measure. 

Surgery. — Judd et al. (1933) of the Ma.yo Clinic have recently stated 
the opinion that operation upon the pancreas is justified in all cases in 
26 
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which there is a constant tendency for the blood-sugar level to fall below 
50 mg. and severe symptoms of hypoglycemia, keep the patient from earning 
his living. The experience of the several surgeons who have operated in 
such severe cases since the first successful removal of a pancreatic tumor 
associated with the symptoms of hypcrinsulinism (Howland et aL, in 1929) 
has been to the effect that there is quite likely to be organic disease in the 
pancreas. If the new growth is localized, its removal may be curative it 
seems; where this is not so of course very little can be done. The condition 
of the patient has usually not been improved by the mere removal of a 
portion of a normal-appearing gland, but several students of the subject 
feel that as operative boldness increases the amount of structure to be ex- 
cised will be definitely determined. 


DIABETES INSIPIDUS 

Diabetes insipidus is a disease characterized by the excretion of quite 
enormous amounts of urine and a resultant loss of tissue fluids which has to 
be compensated by the ingestion of equal quantities of water. The urine 
is practically colorless, docs not contain sugar, is of very low specific gravity, 
and contains none of the elements suggestive of renal involvement. There 
is a decrease in the flow of saliva, the mucus becomes thick and tenacious, 
there is constipation, practically no sweating, and the skin becomes very 
harsh and dry. The patients are made very miserable by the necessity to 
urinate so often and to be constantly drinking water. This excessive water 
drinking usually causes the appetite to become abnormal because of the 
necessity for a great number of calorics in order to bring all the water to 
body temperature; if, as is often the case, only cold water will be taken, 
there is in addition shivering, ^^gooseflesh,” weakness and tremor. The 
disease may occur at all ages but is most frequent in young adults; though 
formerly considered to be relatively rare in recent years a great many cases 
have been described. The onset is usually gradual though in some cases 
it has been quite sudden. 

Cranial injuries, brain tumors and other diseases of the central nervous 
system, especially syphilis, abdominal aneurysm, tuberculous peritonitis, 
and other disturbances have been associated with diabetes insipidus a num- 
ber of times, but in many cases it is not possible lu trace a connection of 
this sort. The pituitary body is apparently in some way related to the 
disease, but the exact nature of tliis relationship and the mechanism at 
fault is not clearly understood. There is now conclusive evidence that the 
disease also exists in an hereditary form which is compatible with the normal 
length of life in those surviving infancy. 

The disease was described by Johann Peter Frank, in 1794. Cushing 
and his co-workers first drew attention to the apparent hypophyseal re- 
lationship in 1912. 

THERAPY 

Hypodermic injections of pituitrin are practically infallible in controlling 
the symptoms of this disease; that is to say, the polyuria ceases or is very 
markedly reduced and there is then a corresponding decrease in the craving 
for watOT. The dose necessary to accomplish relief is usually 1 cc. of the 
ojbstetrical pituitrin, or of pitressin, but the duration of the relief varies 
from four to forty-eight hours; in 16 of a series of 26 cases reported by 
Rowutree, it was twenty-four hours at least. Most patients prefer to take 
the injection at night in order to have their greatest period of freedom dur- 
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ing the sleeping hours, for the necessity to be urinating frequently through- 
out the night is one of the most distressing features of the disease. Since 
peristalsis is sometimes markedly increased by pituitrin, it is advisable to 
have the injection taken about two hours before bedtime in order to permit 
a visit to the stool before retiring. The continued use of the drug over a 
long period of time gives rise to no serious untoward effects ; however, a case 
reported by Snell and Rowntree (1927) indicates the wisdom of counseling 
cessation of water ingestion very soon after taking the injection, for with a 
sudden decrease in water elimination there is some danger of water “intoxi- 
cation” if fluid continues to be poured into the system. 

Blumgart has reported a scries of cases in wliich intranasal application 
of the pituitrin was fully as satisfactory as subcutaneous injection. From 
0.5 to 6 cc. of obstetrical pituitrin was spray('d into the nose every three 
to four hours, or a cotton plug soaked in 1 cc. was introduced high up into 
the nasopharynx of one nostril at a time at intervals of four or more hours. 
'Rowntree also states that he has had good results with this method. Vidgoff 
(1932) has obtained satisfactory results with freshly desiccated powdered 
posterior pituitary tissue; grain (0.006 Gm.) was applied to the nasal 
mucosa by means of the fingertip. Extract incorporated in jelly was found 
to be less effective and more expensive. 

Scherf (1932) has reported 5 cases treated with large doses (30 grains, 
2 Gm., daily for five days) of amidopyrine (pyramidon), in 4 of which 
marked diminution in symptoms was induced. The effect was of only short 
duration but could be obtained again after a short interruption of the treat- 
ment; the effectiveness of pituitrin was not altered by changing for awhile 
to amidopyrine. In a single case, Bauer and Aschner (1924) obtained, quite 
to their surprise, astonishingly good results with novasurol (dosage, etc., 
p. 639). 

Treatment of associated diseases, such as syphilis, is of course indicated 
and will nearly always result in an improvement in the general health ; such 
measures alone rarely bring about any reduction in the polyuria, however. 
Surgical removal of associated tumors has sometimes corrected the condi- 
tion. Rowntree says: “Spinal puncture is a desirable procedure in all cases, 
unless Contraindicated by the presence of an intracranial neoplasm,” though 
it is not apparent that it was worth much in his series of cases ; cures have 
followed upon this procedure, but it is well to bear in mind that spontaneous 
cure is not unknown in this unique disease. 

In 1932, Zondek and his associates in Germany demonstrated the 
presence of what seems to be a new hormone — intermedin — derived from 
the pars intermedia of the pituitary body. The preliminary studies of 
Sulzberger (1933) in the United States indicate that this may be the specific 
hormone regulating water metabolism. 


GOUT 

A brief description of gout should suflSce to differentiate it from all other 
diseases. An individual, who has apparently been in quite robust health, is 
suddenly awakened in the night by a severe pain in one of his great toes, a 
pain that rapidly increases until it reaches almost unbearable proportions; 
then at about daybreak— at “cock crow,” says Sydenham (1683) — great 
relief is more or less suddenly experienced and the patient usually falls into 
a heavy sleep. On awaking later in the morning he finds that the affected 
metatarsophalangeal joint is somewhat swollen, is red and has a glistening 
appearance, and that the veins around it are peculiarly distended. Through- 
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out the day the sweJling increases and the joint becomes very tender but the 
pain is only slight or may be entirely absent. Then with the night comes a 
recurrence of the torture. An attack of this sort usually lasts only a few 
days but is occasionally protracted for a period of several weeks; it is not 
infrequent for it to shift from one great toe to the other or to some other 
joint, or for both toes to be affected at the same time. A slight rise in 
temperature is usually noted. Upon subsidence of the attack, the affected 
joint is completely restored both in appearance and function. The patient 
will then be symptomless for a period of months or years — the average time 
is about one year — and then the second attack is experienced. Thereafter, 
attacks occur with increasing frequency until a state of chronic gout is 
reached. This is characterized by marked swelling and deformity of the 
joints due to the gradual deposition of sodium monourate in the cartilages 
and ligaments. Strange to relate, it is usually not the toes that are thus 
involved but the joints of the hands and elbows most frequently; the olecra- 
non and prepatellar bursae may also be distended with nodular masses. 
In addition, tophi containing urate deposits appear in the skin, most charac- 
teristically in the fleshy lobe of one or both ears. 

Gout is placed among the diseases of metabolism because it is apparently 
associated with a faulty uric acid economy, but the exact nature of this 
association is not understood. Uric acid is a normal constituent of the blood 
and the urine, but in gout the amount in the blood is abnormally high and 
in the urine abnormally low ; however, this alone is not sufiicient to account 
for the development of the clinical picture, for the same conditions obtain 
in other diseases, namely, chronic nephritis and leukemia, without gouty 
symptoms appearing. Furthermore, the substance is not itself highly toxic 
since it may be quite freely injected intravenously. In favor of the belief 
in the direct relationship of uric acid to the disease is the fact that a purine- 
free diet is markedly beneficial in treatment. Most clinicians hold that 
some other, as yet undiscovered, agent is at work in the causation of the 
disease. That heredity, overeating and overindulgence in alcohol, especially 
when taken in the form of red wines and beer, and lack of exercise arc factors 
of great importance has long been recognized. Many cases seem to be in 
some way associated with lead poisoning. Men are the victims of the*disease 
much more often than women; the proportions are about 40 to 1. The first 
attack is usually experienced between the thirtieth and fortieth year, which 
does not mean, however, that gout in children is unknown. 

The distribution of the disease, both as to time and place, is very inter- 
esting. Gouty deposits have been found in the predynastic mummies of 
ancient Egypt, and in classical times it was very common in Greece and 
Rome, but at the present time the Mediterranean lands know it hardly at 
all. In the tropics of both hemispheres, as well as in China and Japan, it 
is extremely rare. England has suffered from it for centuries, but it now 
seems to be quite rapidly decreasing there; on the Continent, too, it is said 
to have markedly decreased as a consequence of the food privations during 
and after the World War. But why has it always been extremely rare in 
the United States, where more people are continuously overfed than any- 
where else on the globe? In the answer to this question may lie concealed 
the key which will unlock the fascinating mystery of this very old disease. 

THERAPY 

At the height of the acute attack it is usually advisable to give a full 
dose of morphine in order to bring quick relief from the severe pain. At the 
same time the first dose of either colchicum or cinchophen should be admin- 
istered. If colchicum is to be used it may be gi\'en either as the tincture or 
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the wine in a dose of 8 minims (0.5 cc.) at three- or four-hour intervals, or 
in the form of colchicin, the dose of which is grain (0.001 Gm.) in pill 
or tablet every two hours for four to six doses. Effective doses of any of the 
preparations of colchicum cause some gastric irritation and usually- diarrhea 
on the second day. Pratt states that he has found the American tinctures 
and wines quite uncertain in action and he therefore prefers the colchicin. 
Most physicians have given up all forms of colchicum in favor of the cin- 
chopens from the very beginning of an attack, since in any case the colchi- 
cum cannot be used for long because of the gastro-intestinal irritation it 
causes. Cinchophen, of which any Council-accepted brand is just as good as 
that marketed under the trade name of Atophan, and neocinchophen, of 
which any Council-accepted brand is just as good as that marketed under 
the trade name of Tolysin, are both used. Cinchophen often causes a burn- 
ing sensation in the throat and stomach which is usually much less marked 
^if neocinchophen is used. A liberal quantity of water should always be 
"given with either of these drugs to prevent the precipitation of uric acid; 
sodium bicarbonate in large doses is an additional safeguard. Cinchophen 
may be suspended in water; neocinchophen must be given in tablet form. 
The usual dose is 7 % grains (0.5 Gm.) every two hours for six or seven 
doses. The cinchophens increase the uric acid output when first given, but 
in most cases a decrease takes place after a few’ days, perhaps to a level 
lower than the previous one. Pain is greatly relievcid by these two drugs. 
For a discussion of cinchophen toxicity, sec page 151. 

Local applications and bandages give practically no relief though most 
patients like to keep the foot swathed in cotton (luring the attack. The 
diet should be limited to milk toast, the cereals, potatoes and any of the 
fruits, while coffee, tea, alcohol and all meats should be strictly interdicted. 
The patient should be urged to drink a great deal of water. 

Dietetics. — Regarding the dietary management of chronic gout, Pratt 
writes as follows: 

'The value of frugal and temijcrate living in preventing attacks of gout 
has been recognized since the earliest times. It has been long known that 
physical labor and the absence of animal food was the best form of insurance 
against gout. Purines cannot be completely excluded from the diet for a 
long period, because even the common vegetables are not purine-free. 
Spinach, green beans and peas contain more than other vegetables, but 
their use need not be limited. The animal foods that are the most injurious 
are those that contain the greatest amount of purine substances. These are 
thymus (sweetbreads), liver, and kidneys. It has been observed repeatedly 
that an attack of gout has followed the eating of sweetbreads. Roasted 
or broiled meat increases the uric acid output more than boiled meat, for the 
purines are extracted by boiling water. Nearly all soups contain meat stock, 
even creamed soups, and hence are rich in purines. In some hotels no soups 
are made, except possibly tomato, without meat stock. 

"There is no indication that the proteins in the diet should be reduced. 
Milk, eggs, and cheese may be freely given, and the amount of vegetable 
protein need not be restricted. The deficiency in calories caused by the 
withdrawal of meat should be made up by fat and carbohydrates. All 
kin(is of fresh fruits may be taken. Sweets are allowable. The use of 
alcohol should be forbidden because nuclein metabolism is disturbed by 
its use. Coffee and tea contain methyl-purines. As it has been shown that 
coffee may produce an increase in the uric acid output, it is advisable to 
allow only coffee that has been freed from caffeine. 

"After the patient has been on a purine-free diet for three months or a 
year following an attack of gout, he may be allowed meat or fish once or 
twice a week at the midday meal. Any kind of meat or fish may be chosen. 
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The portion, if broiled or roasted, should not weigh over 100 Gm.; if boiled 
150 Gm. may be taken. Thymus, liver, kidneys, herrings and sardines 
should be forbidden. Later the number of purine days per week may be 
increased. I have sometimes given 3 or 4 Gm. of atophan [cinchophen] 
on the days purine food is taken. The importance of drinking a large 
amount of fluid should be emphasized.” 

The following piu’ine-poor diet is quoted from the same author. It will 
be noted that in the number of articles permitted such a diet is not very 
restricted, but the quantities must always be kept small. Indeed, abstemi- 
ousness at table cannot be too strongly urged upon the gouty individual. 

“Breakfast: Fresh fruit. Caffeine-free coffee with cream, or cocoa. 
Cereals with cream. One or two eggs. Bacon. Toast or rolls. 

“Dinner: Vegetable or cream soups, prepared without meat stock. Meat 
substitutes made with cheese, such as cheese souffle and Welsh rarebit 
(Edam, Swiss and Roquefort cheeses contain less purine than American or 
cream cheese). Macaroni, rice, potatoes, stewed com, tomatoes, cauli- 
flower, asparagus, carrots, parsnips, turnips, squash, onions, radishes, celery. 
Vegetable salads of all kinds; vinegar or lemon juice may be used. White 
bread or corn bread. Fresh or preserved fruits. Puddings made of rice, 
sago, tapioca, with cream or fruit sauces. Ice cream. Nuts. Milk. 

“Supper: Eggs. Rice or hominy. Buckwheat cakes with maple symp. 
Salads. Crackers and cheese. Fresh or preserved fruits. Custards. White 
bread or toast. Milk or weak tea.” 

Use of Drugs in Chronic Gout. — ^It is generally agreed that colchicum is 
of no value save in the treatment of an acute attack. The cinchophens, 
however, are employed by many practitioners as a routine in gouty individ- 
uals. Apparently these drugs can be given over a long period of time with- 
out causing any untoward symptoms (sec, however, p. 151), for Graham 
(1927) has reported the administration of 22 grains (1.5 Gm.) of cincho- 
phen three times a day for three consecutive days in each week for a con- 
tinuous period of six and a half years, during which time the patient 
steadily improved in health over the previous five-year period. It is in 
this way, i. e., full doses during two or three days a week, that most physi- 
cians employ the cinchophens, usually continuing the medication, however, 
for only a few months at a time. Solis-Cohen has stated his belief that the 
use of smaller doses, i. e., 5 grains (0.32 Gm.) three times a day, for one 
week in the month over a period of several months is preferable. I think 
the following words of this eminent physician are worthy of considerable 
attention: “It is not necessary to reduce the uric acid content of the blood 
to a theoretically normal standard. Gouty people have a higher normal 
uric acid index than others. It is only when this is exceeded that symptoms 
result. This is a natural consequence of evolutionary adaptation affecting 
every cell in the body. While 7 mg. or even 4 mg. per hundred cubic centi- 
meters of blood is excessive for a normal man, it may not be equally exces- 
sive for one of gouty heredity. When the quantity of uric acid has been re- 
duced to the equilibrium-point for the individual, one should be satisfied; 
one does not hope to make the gouty cells of an entire body normal.” 

It is not proved, indeed not even strongly indicated by resxilts attained, 
that the routine use of iodides or alkalis is helpful in the treatment of 
chronic gout. The value of the lithium salts is long ap exploded. Acid, 
however, is indicated if the patient is on a purine- poor diet since such a diet 
contains an excessive amount of alkali; the tJ.S.P. dilute hydrochloric acid 
may be used in a dose of 15 to 30 minims (1 to 2 cc.) after, each meal. 

Smith has shown that there is no increase in uric acid excretion following 
the commonly recommended dose of live baker’s yeagt; two, three and five 
times this dose likewise gave negative, results. In his studies, live yeast 
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cells appeared in the feces in large numbers, showing that they were not 
killed to any great extent in the gastro-intestinal tract. 

Other Measures. — ^The value of exercise for the gouty individual has 
long been recognized. Golf is unfortunately the only form of outdoor exer- 
cise that many city men can enjoy, but the fact should not be overlooked 
that for individuals not too corpulent and whose arteries arc not yet 
markedly sclerosed it is distinctly less valuable than the more vigorous forms 
of exercise. It is sadly true that the streets of our industrial cities are 
becoming less and less attractive to the eye and stimulating to the spirit, 
still a brisk walk is a brisk walk — and as such is worth far more to an indi- 
vidual in need of exercise than is a round of golf as it is played on a crowded 
city course. 

Spa treatment is also endeared to us of old, its value lying not in the 
ingestion of the mineral constituents of the waters but in the taking of so 
much water itself, plus the other elements of a complete environmental 
"change which render the resorts so valuable in the treatment of many 
chronic disorders. 


OBESITY 

Many hypotheses have been offered to explain the state of overfatness 
that we call obesity, but I do not think that any of them have been satis- 
factorily substantiated as yet. Palmer well writes, in discussing the subject 
in the Nelson Loose Leaf Medicine: “Why one race, family, or individual 
in other respects normal, should become fat and another be lean, is quite 
unknown.” To Newburgh, however, who has given much thought and study 
to this matter, the answer is simply that all obesity is caused by over- 
eating, and indeed that obese individuals do overeat though they may deny 
the impeachment, must be granted. Strang and Evans (1930) allowed a 
group of new patients, who considered themselves small caters, to take for 
three or four days exactly what they ordinarily ate at home; 8 of the 13 
individuals averaged an intake of 2570 calorics, though they were obviously 
more abstemious than when at home, since they lost an average of 2 pounds 
each. However, it is argued very forcefully by many observers that obese 
individuals are not obese because they cat too much, but rather that they 
eat too much because their metabolism is in some way faulty, so that large 
quantities of the carbohydrates, etc., are stored as fat in the tissues in- 
stead of being utilized. A similar faulty storage of water and salts probably 
also takes place. Furthermore, the factor of heredity is strongly evident; 
indeed, it would seem that even the tendency to develop peculiar types of 
obesity (i. e,, fatness of certain portions of the body) is directly transmitted. 
I recall a case seen recently in Bauer’s clinic in Vienna: a woman who had 
been elsewhere diagnosed as having pituitary disease on the basis of the 
x-ray finding of some sort of growth in the intrasellar space plus the typical 
“girdle” distribution of fat, and in which wider investigation showed this 
type of distribution to have been certainly inherited, since several other 
members of the family were similarly afflicted. Overweight is a matter 
deserving serious attention for the following reasons: It predisposes to a 
number of diseases, particularly diabetes mellitus, gout, liholelithiasis, 
hypertension and arteriosclerosis; it greatly low^ers the resistance against 
infectious diseases; it greatly increases surgical risk; and its causes con- 
siderable inconvenience and even suffering to its victims. 

It is a strange fact that in all the prehistortic sculptures, and well up 
into the definitely historical Sumarian and Egyptian periods, the female fig- 
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ure is always shown as grossly obese and the male as slim and athletic. I 
wonder if the usual explanation of this, i. e., that it indicates the sedentary 
life of the woman of those times, is entirely correct; could it not also be that 
for reasons almost as inscrutable as those obtaining today the canons of 
art of the time rigidly proscribed all other depiction? 

THERAPY 

So long as the cause of obesity — metabolic disturbance or simple over- 
eating — elude us, I do not see how a rational therapy can be evolved which, 
however, is not in the least preventing dogmatic asseveration in the camps 
of controversy. What follows in these pages is an attempt to set down the 
principles and operation of the treatment at present in vogue; it is hoped 
that the reader has his tongue in his cheek. 

Principles. — In obesity, in addition to stored water, the bulk of the 
excess weight consists in stored fat, which can only be gotten out of the 
tissues by causing it to burn. That is to say, we must deny food to the 
patient so that he will live off the surplus in storage. Starvation would 
be the ideal but for the fact that under such conditions there occurs depres- 
sion of metabolic activities sufficient to defeat our purpose. The treatment 
must therefore consist in supplying what one might call a small air-draft 
of food in order to keep the fat-fire in a good glow of burning. 

The Dietary Requirements. — In the dietary approach to all diseases 
it is considered essential that the nitrogen intake and output will be, and 
must be, balanced by supplying protein food at the rate of 1 Gm. per kilo 
body weight for men, 0.76 Gm. for women. In the careful studies of Strang, 
Evans and McClugage (1929-32), it has been shown that in obese indi- 
viduals it is practicable to make this calculation upon the basis of the ideal 
and not the actual weight for an individual of given height and age (the 
weight and food value tables in the article on diabetes arc to be used here) ; 
provided a certain amount of carbohydrate is given to prevent diversion 
of protein for antiketogenic purposes. They have found that the amount 
of carbohydrate necessary for this protein-sparing action is from % to 
Gm. for each gram of protein. Of course no fat is supplied except that 
which is inseparable from the protein ration. The daily supply of inorganic 
salts and vitamins must also be adequate. 

Strang et aL, whose diets are the most severe of any of the principal 
workers in this field, have been supplying an average of 69 Gm. protein, 
7 Gm. unavoidable fat, and 10 Gm. of carbohydrate — though as a result of 
their most recent studies the carbohydrate has been raised to 40 Gm. in 
order to increase the palatability of the diet as well as its protein-sparing 
property. Upon such diets the nitrogen balance fluctuates considerably, 
and as yet unaccountably, in the beginning, but it finally settles into the 
normal range. Such a dietary plan supplies approximately only 450 calorics 
daily. 

Sansum (1928) considers 60 Gm. protein, 20 Gm. fat, and 100 Gm. 
carbohydrate (approximately 800 calories) low enough for the start, in- 
creasing, as exercise becomes possible, to 60, 27, and 130 Gm., respectively 
(1100 calorics), and finally to 60, 30, and 172 Gm., respectively (1200 
calories). Bauman (1928), at the ambulatory obesity clinic of the Presby- 
terian Hospital in New York City, uses a basic arrangement of 70 Gm. 
protein, 60 Gm. fat, and 100 Gm. carbohydrate, supplying 1220 calories; 
Palmer, 70 Gm. protein, 75 Gm. fat, and ^ Gm. carbohydrate, equivalent 
to 1300 calories. 

Actual Diets. — Strang et aL meet their protein, fat and carbohydrate 
relationship, their 460 calorie requirement, and the necessity of supplying 
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salts and vitamins, by allowing about 100 Gm. of lean steak at each of the 
two largest meals of the day, alternating with fresh fish at intervals, and 
making up the rest of the protein in egg white and gelatin in order to 
hold down the fat; the carbohydrate portion is supplied in 5 per cent vege- 
tables. On alternate days, however, the patient receives cither 100 cc. whole 
milk or 100 cc. orange juice and 50 cc. actively growing yeast. One glass 
of Kalak water three times a day supplies the necessary inorganic salts. 

This is of course most stringent dieting and is doubtfully possible except 
under strictest supervision. Bauman, in his ambulatory clinic which com- 
pares more closely with the conditions of general practice, apportions his 
allowances (1220 calories) as follows: 

Breakfast. — One-half grapefruit or one moderate-size orange, or apple or 
V, cup of strawberries; two eggs; coffee oi tea with ^4 cup of milk; sac- 
charin, and one thin slice of bread. 

^ Lunch. — 1. Five per cent vegetables, 2 cups (for a partial list of percent- 
age vegetables, sec p. 357) ; one egg, one medium-size orange or one apple; 
tea with 2 tablespoonfuls of milk. 

2. Five per cent vegetables, 1 cup; 10 per cent vegetables, % cup; two 
eggs or 3^/4 ounces (100 Cm.) of broiler with 2 teaspoonfuls of butter; one 
medium-size apple or orange or 1 cup of strawberries; tea. 

3. Five per cent vegetables, 1 cup; 10 per cent vegetables, ^'^Pi bread, 
one thin slice; meat, ounces or cheese, 1 ounce; Yi cup of milk and 
custard sweetened with saccharin. 

Dinner. — 1. Meat or fish, 4% ounces (140 Gm.) ; 5 per cent vegetables, 
1 cup; 10 per cent vegetables, 1 cup; one medium-size orange or 1 cup of 
strawberries; tea. 

2. Meat, 3 ounces (90 Gm.) ; 5 per cent vegetables, 1 cup; 10 per cent 
vegetables, % cup (some of the vegetables may be used as salad, vinegar 
and liquid petrolatum being used as dressing); bread, one thin slice; one 
medium-size apple or orange; tea. 

3. Meat, 4 ounces (120 Gm.) ; 5 per cent vegetables, 1 cup; 10 per cent 
vegetables, % cup; one small baked potato; one-half grapefruit or Y: cup 
of strawberries; tea. 

Acidosis. — The patients of Strang and his associates have never shown 
more than transient ketonuria and no other evidences of acidosis, but San- 
sum considers the use of 10 grains (0.6 Gm.) of sodium bicarbonate three 
times daily advisable. 

Water. — ^The most usual custom is perhaps to restrict somewhat the 
water allowance below that which is normal, but it is doubtful if this serves 
any very useful purpose provided the patient is not allowed to gorge her- 
self on water during the periods of greatest weight loss (see below). There 
are physicians, however, who stoutly maintain that water restriction is of 
great value in that as water is withdrawn from the tissues the other de- 
posited substances are carried with it. The use of diuretics is even some- 
times recommended. 

Weight Loss. — Strang et al. have determined the basal level in their 
excessively obese patients to be at most 2400 calories, the estimated total 
output, 2900 calories. The diet supplying only between 400 and 500 calories, 
the caloric deficit would therefore be about 2500 calories in the highest cases 
“Hsupplied by the burning of something less than 300 Gm. of fat. Theo- 
retically, therefore, one week of the most rigid dieting can result, apart 
from water shifts, in the loss of only about 4% pounds (about 2 Kg.) of 
actual tissue. They feel that the much larger weight losses often seen at 
the beginning of a dietary period are chiefly due to water shifts for which 
there must inevitably be compensation at a later time, since the early tis- 
sue losses are accompanied by considerable dumping of water out of stor- 
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age. This water is later taken up and at another time let go again; such 
shifts occur throughout the dietary period, but the steady loss of fat tis- 
sue is going on all the while even though, as is so often discouragingly ob- 
served, the patient actually gains weight (weight in water, according to this 
reasoning) though eating the lowest possible quantity of food, 

Stranges 133 patients lost an average of 16 pounds in the first month, 
a total of 30 pounds during the average dieting period of eight and seven- 
tenths weeks, representing an average weekly loss of 3% pounds. Sansum’s 
patients lose from 10 to 20 pounds a month, depending upon the amount of 
exercise they take (see below). Palmer would be more conservative than 
either of these two observers; he says that in extreme cases a decrease of 
from 5 to 10 pounds may be safely made in the first month, 5 pounds a 
month for the next two or three months, and then a gradual decrease to 
the level of the milder cases, i. e,, 2 to 3 pounds a month. Of Baumanns 
183 patients, who averaged 54 pounds overweight in the beginning, after 
an average of about ten months’ treatment, 67 had lost 10 pounds or less, 
33 from 10 to 15 pounds, 16 from 15 to 20 pounds, 15 from 20 to 25 pounds, 
and 27 more than 25 pounds. 

Subjective Changes. — Strang’s experience accords with that of all who 
have succeeded in gaining the cooperation of obese individuals sufficiently 
to actually obtain results: ^^One is astonished at the unanimity with which 
patients reported a return of vigor, a feeling of well-being and resistance 
to fatigue which had been lost for months or years. A great variety of 
obscure symptoms and minor ailments disappeared.” Headache and diffi- 
culty in breathing usually disappear very rapidly, and as a whole the 
symptomatic improvement exceeds what can be accounted for by the relief 
from the mechanical burden of only a relatively few pounds. Menstrual 
disturbances often strikingly improve. 

Exercise. — Sansum gets his patients to walking early but feels that it 
should begin gradually with a block or so at a time in order to acquire some 
training; later his patients walk from 5 to 15 miles a day — ^this latter, or 
its equivalent in other forms, he considers ample. Tennis, golf and horse- 
back riding are favored for those who can afford them. Bauman advises 
the daily walking of 2 miles in forty-five minutes or less, or calisthenics 
lasting ten minutes morning and night; he finds that ordinary housework 
does not replace systematic exercise. Strang and his associates arc sceptical 
of the value of exercise, maintaining that routine, spiritless calisthenics 
arc beneficial as mental and circulatory slimulants and possibly have an 
influence on muscle tone but do not make up for the increased food intake 
as a result of the stimulation of appetite. They feel that the individuals 
who most need rapid weight reduction because of impending exhaustion of 
the circulatory apparatus after years of chronic strain upon it are the very 
ones in whom the genuine work necessary to accomplish a real loss of 300 
to 400 calories cannot be permitted. 

Thjnroid Therapy. — Sansum does not use thyroid substance unless there 
is actual depression of the basal metabolic rate, in which cases he employs 
enteric-coated tablets of desiccated thyroid substance, having found these 
tablets much more satisfactory than the uncoated form. Bauman writes 
that thyroid therapy was employed in 34 of his 183 patients, the basis of 
selection not being stated. He says: 'Thyroxin, 0.0008 Gm. daily, was 
administered to selected patients. No untoward effects were noticeable. 
The patient was warned to discontinue the hormone in the event of palpi- 
tation, cardiac pain, dyspnea or nervousness.” He also points out that Von 
Noorden, in Austria, has used thyroid in the treatment of obesity for the 
past thirty years. The latter, however, has recently (1931) again indicated 
his belief that only in cases of thyroid deficiency should it be used. The 
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contention that thyroid substance should be given not in tiie sense of sup- 
plying a deficient internal secretion but rather to speed up metabolism so 
that the stored materials can be utilized better when food is withheld, has 
been attacked by Strang as being irrational if not actually dangerous. 
Though the basal metabolic rates of his obese patients fell within normal 
limits for their actual size and weight, they were much above normal if 
computed upon the basis of ideal weight. For instance, a woman, aged 
forty-one, whose ideal weight was 133 pounds, actually weighed 216 pounds. 
Her basic metabolic rate was minus 4 in relation to her actual weight but 
plus 23 in relation to her ideal weight. 'Tn other words, this patient as 
far as her real self, her active useful tissues, was concerned was operating 
at a level 27 per cent higher than was normal for her.’' Such levels of 
metabolism would normally be associated with thyrotoxic symptoms, and 
if they really supply an index of the increased work being done by the obese 
in merely living, the further whipping up of the rate with thyroid sub- 
"stance should certainly be approached with full caution. 

Contraindications to Drastic Dieting. — These are felt to be the pres- 
ence of a tuberculous lesion, myocardial disease, and advanced cardiovas- 
cular-renal disease. Some observers feel that nevertheless some effort 
should be made in all cases of gross obesity to aid the patient to cope with 
his major disease by at least gradually reducing his weight. Adolescents 
and the elderly, who are thought to bear reduction measures poorly, have 
been treated by the drastic diets of Strang and his associates without the 
occurrence of any untoward incidents. 

Dinitrophenol. — ^The recent report of C'utting ct al. (1933) that with 
this substance they were able to so greatly acjcelcrate metabolism in their 
small series of cases that the patients lost weight without the necessity of 
dietary restrictions is of very great interest. Daily doses of Vio grain per 
2.2 pounds body weight (3 mg. per kilogram) have been given orally for one 
to ten weeks, but of course much careful study of the subject, particularly 
with regard to the toxic potentialities of this drug, must be made before the 
matter can be considered to have reached a practical phase. 

Anderson et al, (1933) encountered one severe toxic reaction in their 14 
cases; Perkins (1919), during the World War, warned of the special sus- 
ceptibility to this poison (employed in munitions manufacture) of chronic 
alcoholics, chronic rheumatics, and persons with tuberculosis, renal or 
hepatic disease. 


MALNUTRITION 

There are two main types of undernourished individuals: Those who arc 
just “naturally” thin, and those who have lost much weight during a period 
of excessive physical or mental strain and have subsequently failed to re- 
gain it. In both types the difficulty lies in the possession of a subnormal 
appetite, the person who has always been thin eating just enough to balance 
his energy requirements, and the other having lost his desire for food dur- 
ing the time of stress. It has often been shown that there is apparently 
nothing at all to prevent patients of both types from putting on weight if 
one can only induce them to eat enough. The dietary scheme which has 
served Ralli and Brown 0933) vrell is here given in the form of a table 
(Table 44). Their patients have gained an average of 17 pounds in six 
weeks on this diet. Once the initial repugnance for these excessive amounts 
of food is mastered, patients usually eat with relish and after awliHe retain 
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an improved appetite without special effort. Ralli and Brown’s patients 
averaged a daily calorie-consumption of 4000 to 4040; the diet provides 


Table 44. — Diet fob the Undernourished Patient (Ralli and Brown) 



Amount. 

C. 

P. 

F. 

Cals. 

Breakfast 






Cereal 

1 OB. 

23 

3 

0 

104 

Cream 

3Moz. 

2 

2 

20 

196 

1 rIbbb milk 

8 OB. 

12 

8 

9 

161 


One 

0 

6 

6 

78 

Bacon (crisp) strips (use fat for egg) 

1 OB. 

0 

3 

19 

183 

Banana or prunes 

3Hob. 

20 

1 

0 

84 

Orange juice 

6^^ OB. 

20 

1 

0 

84 

Butter 

1 OB. 

0 

0 

25 

225 

Broad 

3 slices 

.54 

9 

0 

252 

Jam or jelly (2 heaping tablespoonfuls) 

1 OB. 

30 

0 

0 

120 

Sugar 

8 t. 

40 

0 

0 

160 

Coffee 

1 cup 

0 

0 

0 


At 10 A. M. 


201 

33 

79 

1647 

Cocoa malt with 1 egg and cream or 8 os. milk with 1 egg 






and cream 

glasses 

40 

19 

36 

560 

Lunch 






Meat-fish-chicken 

3H OB. 

0 

20 

20 

260 

Potatocs-rice-spaghetti 

3 OB. 

20 

2 

0 

88 

Qaiftd/ Mayonnaise 

1 T. 

0 

0 

15 

135 

llS per cent fruit — 2 lettuce leaves 

3H OB. 

1,5 

1 

0 

64 

Broad (1 os. slices) or 1 large roll 

2 slices 

30 

6 

0 

168 

Vegetables* 5 per cent 

3 Hob. 

3 

i 

0 

16 

Butter 

1 OB. 

0 

0 

25 

225 

(Pie 






Dessert] Puddings or custard 

3 Hob. 

20 

4 

4 

132 

(Ice cream 






At 4 p. M. 


134 

53 

100 

; 1648 

Cocoa molt with 1 egg and cream 0^ glass) or 8 os. milk 






with 1 egg and cream 

IH gluBses 

40 

19 

36 

560 

Dinner 






Meat (2 os. cheese or 3 egga) 

3H OB. 

0 

20 

20 

260 

Potato-rice or a creamed vegetable 

3H OB. 

20 

2 

0 

88 

Butter 

H OB. 

0 

0 

12.5 

112 

Bread (2 slices, 1 os. each) 

2 slices 

36 

6 

0 

168 

Vegetables, 10 per cent 

3 Hob. 

6 

1 

0 

28 

Dessert (san^e as noon) 

3 Hob. 

20 

4 

4 

132 



122 

57 

70.6 

1318 

Night Meal 10 r‘ m. 






Vegetables for sand 

3 Hob. 

3 

1 

0 

16 

Bread 

2 slices 

36 

6 

0 

168 

Mayonnaise or butter 

H OB. 

0 

0 

8 

72 

Milk 

1 glass 

12 

8 

0 

161 

or 


51 

15 

17 

417 

Hershey bar (10-cent bar) 

One 

35.8 

5.6 

24.5 

398 

Substitutions 






Noon 






Bread 

(4 OB.) 

72 

12 

0 

336 

Mayonnaise or butter 

1 OB. 

0 

0 

30 

270 

Meat (ham* salmon or chicken) 

3H OB. 

0 

20 

20 

260 

or 

or 





Cheese 

2 OB. 





Cocoa malt or egg malted milk 

1 H glasses 

40 

19 

36 

560 

Bananas or 20 per cent fruit 

Two 

40 

2 

0 

168 



152 

53 

86 

1594* 

Supper 






French toast 






Bread... 

3 slices 

.64 

9 

0 

252 


2 

0 

12 

12 

156 

Butter 

1 OB. 

0 

0 

25 

225 


H C. 

6 

3 

4 

68 

Sugar 

2 T. 

30 

0 

0 

190 

Jam or jelly 

2T. 

30 

0 

0 

120 

Cocoa malt or egg malt milk 

IH glasses 

40 

19 

36 

560 



150 

43 

77 

1501 

Total calories for all meals 5000. 


a total of 5060. But not all patients can be induced, or can induce 
themselves with the^best of will, to fully cooperate in this stuffing campaign. 
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Insi:^. — In 1923, Pitfield injected 1 unit of insulin a' day in two in- 
fants with malnutrition and obtained a considerable gain in weight, Falta, 
two years later, applying the method with equal success in adults. Subse- 
quently there have been many reports of the beneficial effects of insulin 
administration in adult malnutrition. The recent study of Blotner (1933) 
now seems to have placed the treatment on a sound basis. His material 
comprised a series of 19 physically normal persons who were thin for their 
age, sex and height. All but one had been chronically underweight for years 
and had tried unsuccessfully such measures as forced eating, tonics or pro- 
longed vacations and rest cures. In the one case there had been no appar- 
ent reason for an acute loss of approximately 45 pounds (20 Kg.) in about 
five months' time. Most of them were nervous and apprehensive individ- 
uals with poor appetites, but there were some who were considered to be 
hearty eaters; all had been pretty much bandied about among the doctors. 
Blotner taught them how to measure and inject insulin and how to care 
for the syringe, and encouraged them to eat a liberal unmeasured diet dur- 
ing the period of observation. The majority were given 10 units of insulin 
three times daily, twenty to thirty minutes before meals ; 4 received 10 units 
twice daily, and in 3 the dosage was increased to 15 or 20 units three times 
a day. The red blood cell count, blood sugar level, blood urea and nonpro- 
tein nitrogen concentrations, the basal metabolic rate and the phenolsul- 
phonphthalein excretion were studied in 7 cases. The excretion of nitrogen 
in the urine, the concentration of protein in the plasma, and the total blood, 
plasma and corpuscular volumes were followed in 6 cases. The fluid intake 
and output were measured in 7 cases for a period of ten consecutive days 
during the use of insulin and for a similar period after its omission. 

The effect of this treatment upon the weight of these patients is clearly 
shown in Table 45. 

In some of these individuals the weight gain was rapid and fairly con- 
tinuous and in a few instances continued after the insulin had been omitted; 
in others the gain became less marked as time went on, and finally the 
weight remained stationary whether or not insulin was taken. Few lost 
much of the weight gained, which is not entirely in accord with the obser- 
vation of Nichol (1932), who found, upon following up 42 of his patients 
who had gained weight, that 23 maintained their weight for three months 
or less, while only 19 kept their gained weight for six months or longer. 
The improvement in appetite (some of the patients became voracious eat- 
ers), in the sense of well-being and in physical and nervous strength, was 
a marked early and persistent effect in all cases. The added fat was dis- 
tributed as a rule over the face, neck, breasts, abdomen, shoulders, back 
and buttocks, but in 1 case the deposit of fat was most obvious in the 
breasts and in another in the abdomen. 

The only records of deleterious effects of this kind of treatment which 
I can find, other than the suggestion above of a perhaps unsightly distribu- 
tion of fat, fLre the 3 cases of induced urticaria in Nichol's 63 cases, and the 
local skin hypersensitiveness to insulin, appearing from one to six weeks 
after the beginning of treatment, in 6 of Blotner's 19 cases. Tuft's feeling 
that such reactions are probably due to the protein of a particular insulin 
is apparently not supported here, for these patients remained sensitive to 
three different brands of insulin. 

Blotner concluded from his laboratory studies that the gain in weight 
is probably due to an increased food intake and better digestion and assimi- 
lation. Lueders and Watson (1932) and others have shown that insulin 
stimulates the production of gastric juice and also increases the pancreatic 
and biliary secretions. The increase in weight does not seem to be due to 
water retention, as may occur sometimes in diabetes. The increase in 
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Weight IS recorded in pounds. 
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plasma protein concentration, the red cell count and the circulating 
blood volume all testify to the excellent tonic properties of insulin. Per- 
haps all the favorable results which are from time to time reported follow- 
ing the use of insulin in very divergent nondiabetic conditions are* explain- 
able upon the basis of this tonic action. The basal metabolic rate was cither 
unaffected or tended to show a slight decrease during or after insulin 
therapy. 



DISEASES OF THE GASTRO-INTESTINAL TRACT 


STOMATITIS 

Catarrhal Stomatitis (Simple Stomatitis). — ^Tliere is acute diffuse in- 
flammation of tlic mouth, with tenderness of the gums, lips and cheeks, 
salivation, coated tongue, bad taste, foul breath ; sometimes the neighboring 
lymph nodes arc slightly enlarged. Malnutrition and poor oral and general 
hygiene predispose to this malady in children; in adults, excessive smoking 
and chronic constitutional disease. The attack terminates with recovery 
usually in less than a week. This type of stomatitis may occasionally 
become epidemic, as was the case in the Ruhr in 1919 and 1920. . 

Aphthous Stomatitis (Vesicular or Herpetic Stomatitis; Canker Sore). 
— The onset is sudden. A small inflammatory spot appears at the base of 
the teeth or under the tongue, or on the inner surface of the lips or cheeks; 
it goes through a brief vesicular stage, then a whitish pellicle appears and is 
soon cast off to leave a sharply defined small ulceration which is very pain- 
ful. There is bad breath and coating of the tongue but usually not pro- 
nounced salivation. The lesions may be multiple. The exact cause of 
this type of stomatitis is not known, though it is very possibly a herpes of 
the mucous membranes; some individuals seem peculiarly susceptible to 
frequent recurrences. 

Ulcerative Stomatitis. — ^This is a rare malady among otherwise healthy 
people, but it may spread in epidemic form among the poor who live under 
bad hygienic and nutritional surroundings either in or out of institutions. 
In ad(htion to the symptoms of catarrhal stomatitis there is ulceration of the 
gums and adjacent portions of the cheeks and under side of the tongue. 
The lymph glands are of course swollen and tender ; in severe cases there 
may be even loss of teeth and necrosis of the bone. 

Gangrenous Stomatitis (Cancrum Oris; Noma). — ^This type of stomat- 
itis is very horrible, but fortunately occurs rarely and then almost exclu- 
sively in young children who have been debilitated by a severe bout of ill- 
ness ; a few institutional epidemics have been reported, however. Beginning 
as a small ulcer on the mucous membrane of the cheek, lip or gum, a 
spreading gangrene rapidly destroys a large portion of one side of the face; 
death nearly always results in from one to five days. 

Parasitic Stomatitis (Thrush). — ^This malady, which is caused by the 
hyphomycete, Oidium albicans, occurs sporadically and sometimes epidem- 
ically among nursing infants. It is generally considered that it is due to 
contamination from imperfectly sterilized nursing bottles or nipples, from 
the introduction of unsterile cleansing solutions into the mouth, and from 
the mother's breasts or from the hands of attendants. Premature, weak, 
athreptic infants, or those suffering from other infectious diseases, are espe- 
cially predisposed to thrush, but it may also attack otherwise healthy in- 
fants. The lesions consist ot small white patches, somewhat resembling milk 
curds, scattered over the cheeks, gums, lips and tongue; their removal, which 
is difficult, leaves a slightly bleeding area. Examination of one of these 
crushed “curds" reveals the organism. The attack usuajly clears up in two 
or three days, but hospitals fear thrush because an epidemic not infrequently 
fails to yield even to vigorous treatment, and without treatment may run 
a course of several weeks. 
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Mercurial Stomatitia. — ^The first symptoms are metallic taste and sore- 
ness of the teeth upon chewing; then the gums become spongy, swollen, 
and tender, and t(hey bleed very easily; the breath is quite foul and the 
salivary glands are swollen and tender. In extreme cases ulceration, loss 
of teeth, and even necrosis of the bone may take place. 

Bismuth Stomatitis. — ^This type of stomatitis is characterized by a blue- 
black line along the margin of the gums, soreness of the gums, salivation, 
and in severe cases ulceration. 


THERAPY 

Catarrhal. — ^Attempt should be made to eradicate the predisposing 
causes of this type of stomatitis. During the attack, the soft foods, such as 
milk, slightly cooked eggs, soups, custards, etc., are the only foods that 
adulte can take with any sort of comfort; the feeding of infants sometimes 
, becomes a quite dilKcult problem. Local treatment consists in the use of 
mouth washes such as the following: tincture of myrrh, 1 part to 25 or 60 
parts of water; potassium permanganate, 1 part to 8000 parts of water; or 
some such mixture as the following, which is a very satisfactory mouth 
wash : 


If. Thymol (saturated solution) 5ii 64.0 

Hydrogen dioxide . . . . 5ij 04.0 

Glycerin 5ij 04.0 

Potassium chlorate (saturated solution) to make Sviij 250.0 

Label: Use as mouth wash. 


In infants, who cannot of course gargle or rinse the mouth, it is necessaty 
to apply these washes on a cotton swab. The saturated solution of boric 
acid has long enjoyed a reputation as the ideal mild mouth wash, a reputa- 
tion entirely undeserved for the reason that it is practically worthless as an 
antiseptic. 

Aphthous. — For general measures and the use of mouth washes, see 
Catarrhal Stomatitis above. In addition, the silver nitrate stick is almost 
specific in the eradication of these canker sores. It should be firmly applied 
to the bottom and sides of each of the ulcers, rinsing the mouth with water 
afterward if the caustic and metallic taste is very objectionable. 

Ulcerative. — For general measures and the use of mouth washes, see 
Catarrhal Stomatitis above. The ulcers may be either touched directly with 
the silver nitrate stick or swabbed with a 25 to 50 per cent solution. The use 
of potassium chlorate to be swallowed is recommended by several physi- 
cians of wide experience, despite the well-known ability of this drug to cause 
mctheinoglobin poisoning; it is excreted partially through the salivary 
glands and thus the ulcerated surfaces in the mouth are continuously bathed 
in a potassium chlorate solution. Bradbury states that the drug is almost a 
specific when used internally. He recommends for an adult, 10 grains (0.66 
Gm.) three times a day, to be taken well diluted; for a child of six years. 3 
grains (0.2 Gm.) every four hours. Wise and Parkhurst recommend 20 
grains (^1.3 Gm.) three times daily for the adult. 

, Gangrenous. — ^The only permissible treatment here is early and radical 
excision of the gangrenous area without consideration of the cosmetic effect. 

Parasitic. — ^Faber and Clark (1927), in a careful report of an epidemic 
of thrush in newborn infants, write as follows: 

“The treatment of a patient who has thrush may follow one of two lines: 
simple cleansing or the use of antiseptics. For the, first, alkaline, but not 
too alkaline, solutions frequently applied to the mouth may result in cure 
after a week or two, especially in healthy infants and in infants with mildly 
26 
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virulent strains of Oidium [2 per cent sodium bicarbonate solution — H. B.]. 
The outcome of such treatment is, however, always problematic, and against 
relatively virulent strains such as we have often seen, is practically certain 
to be disappointing. Boric acid is not only valueless, but, as the recent 
experience in Chicago demonstrated, dangerous. We emphasize the point 
because a recent text in a book on pediatrics recommends the Escherich 
boric acid sac or teat. This is a small sac of silk or batiste filled with boric 
acid powder sweetened with saccharin which is placed and left in the infantas 
mouth, presumably until the thrush is cured. It is possible that boric 
acid poisoning might result from such treatment. Solution of liquor for- 
maldehydi has never given us satisfactory results, and we believe that the 
reason is its poor penetration and its rapid dilution by the secretions of 
the mouth below the point of disinfecting eflicicncy [1 per cent solution 
of formalin is usually used — H. B.]. With mercurochrome-220-soluble we 
have obtained occasional but not constant retrogression of the oral lesions 
[1 to 2 per cent aqueous solution — ^Faber and Dickey (1925)]. With gen- 
tian violet we have obtained better and more constant results than with any 
other substance. To obtain them, however, it is necessary to follow certain 
rules. Treatment should be given at least one hour after feeding. The 
mouth should be gently cleansed with several cotton swabs to remove the 
adherent mucus over the affected areas — a most important precaution, since 
as Churchman has shown, the dye is absorbed and its therapeutic effect on 
the lesion annulled by overlying secretion. The dye, in 1 per cent aqueous 
solution, must be freshly prepared (not more than a few days old) and must 
be applied generously, first to the affected area and then over the tongue 
and in the buccogingival folds. The treatment must be repeated once or 
twice daily for at least three successive days, and, if possible, every other 
day thereafter for from one to two weeks. The mother ^s breasts should be 
carefully cleansed with soap and water before each nursing, and the first 
few drops of milk discarded to prevent reinfection. 

“If this technic is followed, the lesions will have nearly disappeared by 
the second day and entirely so by the third; new ones will not appear. If 
only one or two treatments are given, recurrences will frequently occur, 
usually in other areas than the site of the original lesion. In spite of the 
deep staining of the entire oral cavity, which persists for a day or two after 
treatment has been stopped, there is no apparent interference with the 
baby's appetite or ability to feed. Stain on the lips or chin can be easily 
removed with a little alcohol. The stools during Lrealineiit ufLen appear 
purplish.” 

Abraham (1926) has reported favorably on the use of ferric chloride. 
His 33 patients psponded to the application of a solution of 2.5 to 3.5 per 
cent ferric chloride in from two to four days on the average. Higher con- 
centrations produced irritating effects. Animal experiments showed that 
the virulence of the organism was considerably decreased by the treatment. 

Mercurial. This type of stomatitis will usually not occur in the patient 
whose oral hygiene is perfect unless the ordinary, therapeutic doses of the 
mercurials arc exceeded. After the teeth and gums have been put in as 
good condition as possible, it is well to employ the potassium chlorate mouth 
wash (see Catarrhal Stomatitis above) as a routine throughout the period 
in which the mercury is being given. At the appearance of the first sign 
of stomatitis the drug should be stopped and then only very carefully 
resumed upon its subsidence. When the stomatitis is only a part of the 
general picture of mercury poisoning, one must resort to other measures' as 
wed (see Mercury Poisoning, p. 696). 

Bismuth* — See page 214. 
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DYSPEPSIA 

(Indigestion) 

It is the paramount duty of the physician to approach the diagnosis and 
treatment of every case of dyspepsia by the purely eliminative process, for 
though it is undeniably true that the majority of digestive complaints are 
due to either sensory, secretory or motor disturbances, and arc therefore 
functional rather than organic in origin, yet the gravity of the organic le- 
sions when present it so great that they must all be ruled out before the 
diagnosis of a purely functional dyspepsia is accepted. Granting, then, that 
this has been done, i. c., that the patient has been shown not to have gastritis, 
peptic ulcer or cancer, the functional disturbances remain to be considered — 
provided that two further possibilities are also eliminated, namely, dyspep- 
sia due to dietary indiscretion, and secondary, so-called “reflex,^* dyspepsia. 
I^ietary indiscretion is usually encountered in those of a fulsome habit, who 
have regard neither for the quantity nor the quality of their food and drink, 
and who disdain all the decencies of table deportment; occasionally, how- 
ever, an individual suffering from this type of indigestion will not be one of 
the gobblers but merely a person who suffers from the taking of small and 
even well-masticated quantities of certain foods, such as fried and greasy 
dishes, heavy hot breads, excessively hot or cold dishes, etc. Any of the 
symptoms of indigestion may be manifested, and they will all usually dis- 
appear if the offending articles are withheld from the diet, or if the individ- 
ual is made to curb his gluttony — ^that is to say, if a silk purse is made out 
of a sow's ear. Reflex dyspepsia may indicate the presence of gallbladder 
disease, chronic appendicitis, peritoneal adhesions, epigastric hernia, intes- 
tinal worms, cirrhosis of the liver, etc. It should always be borne in mind, 
as well, that angina pectoris sometimes simulates an acute gastro-intestinal 
disease, and that a functional dyspepsia is often associated with disease of 
the genito-urinary organs, hyperthyroidism, the anemias, and pulmonary 
tuberculosis. 

The functional dyspepsias will be considered under the following heads: 
fl) Nervous indigestion, (2) pylorospasm, (3) hyperacidity, (4) achylia, 
(5) atony, (6) intestinal fermentation. There are many other entities, of 
course, but space does not permit their consideration in this book. 

1. NERVOUS INDIGESTION 

This type of dyspepsia, whose sufferers are legion, is characterized by 
the following facts: The gastro-intestinal syndrome changes frequently, so 
that at one time the picture will be dominated by a gastric symptom of one 
sort and at another time by a symptom of another sort altogether; there are 
usually other psychasthenic complaints, such as palpitation, poor circula- 
tion, fatigue, peculiar forms of headache, etc.; there is no definite relation- 
ship between the quantity or quality of food taken and the type and degree 
of the gastric disturbance; and the symptoms are very dependent upon the 
state of mind of the individual at the time he partakes of a given meal. 
The most usual complaints are of fulness and discomfort in the epigas- 
trium, pain, eructation of gas, nausea, vomiting, and a difficulty in swallow- 
ing. Often the appetite is poor,^ but sometimes a patient, believing that 
only by forcing himself to eat will he get well, is given to inordinate per- 
formances at table. Others attempt to treat themselves by eliminating 
articles one after another from the diet in the hope of finding the offending 
food ; such individuals not infrequently maintain themselves in a condition 
of seraistarvation — and affect their malady not in the least unless it be to 
make it worse. 
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Therapy. — In my opinion, the treatment of this condition has never been 
so well described as it was by Alvarez, of the Mayp Clinic, in 1927. I am 
therefore quoting from his paper at some length in the belief that every 
medical student and young practitioner should be thoroughly familiar with 
this excellent treatise of a man who has long been well known for his sound 
laboratory and clinical researches in gastro-enterology. 

“The treatment of the functional disorders of digestion may be discussed 
under four headings: (1) Psychotherapy and instruction in mental and 
physical hygiene; (2) physical therapy, exercise and massage; (3) diet, and 
(4) drugs. 

^^Psychotherapy and Instruction in Mental and Physical Hygiene . — ^The 
first and often the most important step in the psychic treatment is taken 
when the physician makes a complete and careful physical, roentgenologic 
and laboratory examination. If this does not reveal signs of serious dis- 
ease, many persons immediately lose interest hi their symptoms and go away 
satisfied. Another important factor in the psychic treatment is the taking 
of a good history, and especially a history that brings out all the details of 
family and business worries, of domestic infelicity or of the phobias that so 
often are at the bottom of the trouble. Unless these things are done, it is 
not only useless but often criminal to tell the patient not to worry. Some 
consult us simply because they have been shocked by the sudden death of a 
friend or relative. They fear that they too have cancer or heart disease, but 
they will not admit it, and come complaining of some minor ailment. 
Especially when dealing with older patients, it is often well to say at the 
close of the examination: 'As we examined you we had always in mind the 
possibility of cancer beginning somewhere, and we are now glad to say that 
nothing suspicious has been found.^ ” 

It is useless, of course, to tell the patient to simply stop worrying under 
circumstances that would likely evoke the same reactions in ourselves; in 
Alvarez’s experience the most difficult cases to handle have been in women 
who are leading a cat-and-dog existence with their husbands, with the usual 
amount of wrangling at mealtimes. 

“Fortunately, much can be done in many of these cases by giving the 
patient the mental purgation that comes with the pouring out of secret 
worries into a sympathetic ear. The physician can often help these persons 
by advising them wisely, and by leading them out of a maze of muddled 
thought to the point where they can forgive and forget, and acquiesce to 
things that cannot be cured. For yoars I have kept in my office a copy of 
Trudeau’s autobiography with a bookmark at page 318 in order that I may 
turn quickly to his remark that he had learned from his patients that 'the 
conquest of Fate is not by struggling against it, nor by trying to escape from 
it, but by acquiescence.’ The asthenic person, the person with mucous 
colitis, or the one to whom nature has given a 'raw deal’ can often be made 
over into a useful and happy member of society if he can be taught this 
lesson of aquiescence: to stop looking for a cure and instead to settle down 
to get along as best he can with his handicap. 

“The next thing in most cases is to see how a rest can be obtained with 
the least expense and loss of income. If a vacation is taken, it must be one 
that mil bring the patient back better off than when he left. Too often our 
vacations are of the type that caused the Irishman to remaA plaintively, 
'How happy we’d be if it weren’t for our pleasures,’ If a man cannot well 
leave his business, he can often, for a month or two, answer his mail and 
tionfer with his assistants in the mornings, and can then spend his afternoons 
at home ot on the golf course. I have seen such excellent results from this 
type, of resting that for business men I prefer it to a complete vacation. 
The moth^ with seteral small children and few resources can also be helped 
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tremendously if she' is taught to go back to bed after the children are sent 
oflf to school. She may have to continue with mending and sewing, but even 
so, a few weeks of mornings in bed will often work a miracle.” 

A rest cure in a sanatorium, perhaps with overfeeding, is often helpful 
if the patient does not have to be greatly concerned about the expense — and 
provided the hospital practice of awakening the patient at a very early 
hour does not rob him of his best sleep. Another thing which Alvarez de- 
plores in present-day hospitals in the obsession of many dietitians to force 
the patient upon a diet containing much spinach, salads, fruit and bran — 
roughages of which he disapproves — ^in the mistaken belief that it is dan- 
gerous to allow any time at all to elapse without vitamins and iron in full 
quantities. 

“The sick who are so situated that they must cither keep at work or 
starve can often be taught to hoard their small stock of energy and to live 
Avithin the limits of their nervous strength. Many tire themselves out by 
putting too much energy and emotion into trivial tasks. Women in particu- 
lar must be exhorted to break themselves of the habit of getting all stirred 
up oyer little things, and of reviewing at great length painful or annoying 
experiences which a more sensible person would promptly forget. Others 
must be taught to go to bed earlier at night and some must for a time 
retire from leadership or active participation in church, civic or social work. 
Some can get their grip again if they will only rest in bed on Saturday 
afternoons and Sundays. 

“As I have already pointed out, many take their holidays too strenu- 
ously; they drive too far in automobiles, they work too hard in their gar- 
dens, or they do things that leave them more tired on Monday morning than 
they were on Saturday night. They must learn the truth of Mosso^s state- 
ment that all their energies come from one source, and that when mentally 
tired it is not wise to exercise so strenuously as still further to take away 
from a small store of strength.” 

The Securing of SJeep.-^ftentimes the physician overlooks the impor- 
tance of relieving insomnia, which can often be done by teaching the patient 
to keep his mind off disturbing thoughts, to avoid mental work or exciting 
conversation after dinner, to take a warm bath and a little food on retir- 
ing, and to go to bed earlier. When these measures fail, Alvarez does not 
hesitate to use the barbiturates, believing that the opposition of many physi- 
cians to sleep-producing “dope” is entirely unjustified. 

“These newer synthetics have no relation to morphine; they have none of 
that 'kick’ that makes the taker wish to repeat his experience, and except in 
the case of the markedly psychopathic person, I am sure they are perfectly 
safe. I ha's e been prescribing them for twenty years and have yet to see an 
habitue in my own practice. Actually, in a practice limited largely to the 
diagnosis and treatment of gastro-intestinal disease, 1 have found one of the 
most useful drugs to be not pepsin or bismuth, but carbromal, a sleep pro- 
ducer. Carbromal (bromdiethylacetylurea) is used in doses of from 0.3 to 
1 Gm. (5 to 16 grains) . In those who are sensitive to drugs, 0.3 Gm. at bed- 
time will make all the difference between a restless and a restful night. 
Barbital, or veronal (diethylmalonylurea), produces headache in some per- 
sons and a little 'hangover’ in the morning, especially if it is taken after 
midnight. All these drugs are best given early when the patient goes to bed. 
Phenobarbital (phenylethyl barbituric acid) can be given day or night in 
doses of from 0.06 to 0.2 Gm. (% to 3 grains).” Amytal, in a dose of 1% 
to 6 grains (0.1 to 0.3 Gm.) is also being much used as a hypnotic. 

“There are a few highly neurotic and psychopathic persons who do not 
react well to any of these barbituric acid derivatives; instead of becoming 
quiet they get excited, and if they doze off to sleep they soon awaken with 
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nightmares. They often <io better on chloral. The only trouble I have ever 
had with these drugs has been in trying to get the patients to use them long 
enough. They ard afraid, they are influenced by alarmed relatives, physi- 
cians and nurses, and they give up the 'crutch’ before they have learned to 
walk alone. 

"Certain nervous and asthenic patients must be guided into less labo- 
rious forms of employment, and others must be induced to change their 
mode of living so that they can get better food and happier surroundings. 
There is no detail of the patient’s life so trivial that it may not play a part 
in keeping up a neurosis which is expressing itself in some form of indiges- 
tion, and the physician must find what it is and if possible correct it. 

^^Physical Therapy, Exercise and Massage , — Many of the weak and 
partly bedridden patients can be put on their feet, literally and figuratively, 
only with the help of an intelligent, cheerful and masterful physical therapist 
who can build their strength until they can stay up all day. Each day the 
invalid is given something to do, somctliing to think about, something to 
hope for, and some one with whom to talk. Not all persons, however, are 
helped by massage. Only those 'pussycats’ who love to be stroked will 
thrive on it; those who are ticklish or who hate to be touched by strangers 
will be made worse. Stoutly built men who were once athletic but who have 
since become flabby and fat can often be helped by a course with a trainer. 
Ultraviolet radiation, in my experience, helps in raising resistance, improv- 
ing appetite and putting on weight. 

"These physical therapeutic measures are invaluable in many cases if 
only because they keep the patient busy and hopeful and bring him back 
repeatedly under the influence and guidance of the physical therapist and 
the physician. They keep him out of mischief and out of the hands of the 
quacks. One of our biggest mistakes in medicine today is that we have 
allowed others to monopolize these modes of treatment. One of the great 
advantages of having the work done under our supervision is that we can be 
watching the patient, learning more about his troubles, and seeing him on 
occasions when he has something definite and telltale to show us, like a 
fever, a point of tenderness, or a tinge of jaundice.” 

Diet , — ^Alvarez feels that the most important dietetic considerations arc 
that the patient be taught to eat again, that the diets provided for him be 
neither too restricted nor monotonous, and that the taking of all unnecessary 
roughage be forbidden. The virtues of the smooth diet he believes to lie 
not in the fact that cellulose is so indigestible and by its presence likely to 
interfere with the action of digestive ferments on starches and other foods, 
but rather in the assumed existence in the sick individual of areas of re- 
versed peristalsis which fluids will pass but solids will not. To resort in 
the majority of cases to a milk diet he believes to be unfortunate because 
milk disagrees with many persons and is bulky and leaves a large residue. 
If the use of a smooth diet does not bring relief in a few weeks, the case is 
believed to be one that is not going to be relieved by any form of dietary 
restriction. 

The following are the "smooth diet” instructions often given to patients: 

'‘If you are to give this diet a fw trial, eat no coarse foods with fiber, skins, seeds or 
gristle. Avoid particularly salads with celcay, tomatoes, cucumbers and pineapple, many 
of the green v^etables, raisins, berries, jams full of seeds, nuts, and many of tne raw 
fruits. Beans, cabbage, onions, green or red peppers, melons, cucumbers and peanuts 
are notoriously gassy. If you are living in a boarding house you can stick to this diet by 
simply avoiding the forbidden foods and eating more of the digestible ones which are 
put before you. 

"Avoid sugar in concentrated form and take no candy or other food between meals. 
Hot cakes and waffles might not be bad if they were not eaten with so much syrup. Fried 
foods are not bad if tliey are properly fried, that is, totolly immersed in fat at the right 
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temperature. Avoid eating when in a rush and when mentally upset. ' Family rows should 
be held away from the table. Chewing gum may cause ^Stress, as much air is swaUowed 
with the saliva. Digestion is greatly helped by a good chewing surfac^e. If there are any 
gaps in your teeth have your dentist fill them with bridges, l^irgatives often cause 
natulence and distress in the abdomen. 

“The following are suggestions for breakfast: Orange juic*e, gr^efruit (avoid the 
fiber in the compartments); cantaloupe and melons are inadvisable. Coffee, if desired, ie 
allowed in moderation; it sometimes causes flatulence. If you are sensitive to caffeine try 
kaffee hag or instant postum. Chocolate, cocoa or tea, one or two eggs with ham or bacon 
(avoid the tougher part of the bacon), white bread, toast or zwieback with butter, any 
smooth mush sUch as farina, germea, cream of wheat, coriimcal or rolled oats (a fine oat- 
meal can be obtained by calling for Robinson’s Scotch Croats), puffed cereals and corn- 
flakes are also allowed. Shredded wdieat bis«mits and other coarse breakfast foods are not 
allowed. Bran is particularly harmful. Graham bread is permitted but not the coarser 
whole wheat bread. 

“Suggestions for lunch and dinner: In fniit cocktails avoid the pieces of orange and 
pineaiiplc. Broths, bouillon, cream soups and chowder arc allowca, also meat, fish or 
chicken, squab or game, executing duck (avoid the fibrous parts and gristle). Veal may 
^be tried ; it is not digested W'ell by many persons. Eat no smoked fLsh or pork. Crab and 
^lobster had better be left alone. Oysters and sausage may be tried later. 

“Bread and butter are allowed, and hot l^iscuits if they are made small so as to con- 
sist mainly of crust. Rice, petal oes, mashed, hashed brown or French fried, are allowed; 
and later may be added sweet potatoes, hominy, tomatoes stewed, strained and thickened 
with cracker or br(3ad crumbs, wcll-cooked cauliflower tops with cream sauce, asparagus 
tips, Brussels sprouts, squash, beets, turnips, creamcfl spinach, Italian pastes, noodles, 
macaroni and spaghetti cooked soft, purges of peas, beans, lentils, lima beans or artichoke 
hearts. All skins or fiber should be removed by passing the food through a ricer. Sweet 
corn may be used if ])assed through a colander. There are practically no other vegetables 
that can be purged to advantage. String beans (large tender string beans which can be 
used as a vegetable or salad can now be obtained in cans) are allowed if they are young 
and tender. 

“No salad should be taken at first. Later you may try a little tender lettuce with 
applies or bananas, tomato jelly or boiled eggs. Mayonnaise and French dressing are 
allowed. Potato salad without much onion may be tried. 

“{Suggestions for dessert are: Simple puddings, custards, ice cream, jello, plain cake 
and canned or stewed fruits, jjarticularly pears ami peaches. Cottage cheese is per- 
missible; other cheeses often cause trouble. Apple, peach, apric^ot, custard and lemon 
(jream pie may be tried if only the filling is eaten. 

“In case of constipation, stewed fruit may be taken once or twice a day. In winter 
the dried pared fruit may be used for stewing. Prunes are probably the most laxative of 
fruits and if eaten every other morning they will relieve the average case of constipation. 
They should be cooked slowly until they almost go to pieces. If the skins arc still tough 
they should be discarded. Apple sauce is much more palatable if made from unpared and 
uncored apples. The sauce is strained later. It may be mixed with a little tapioca or 
sago. The apples may be baked. Apples, even when cooked, often cause distress. Black- 
berries and loganberries can be stewed and strained and the sweetened juice thickened with 
cornstarch. This makes a delicious dish with the full flavor of the berries. Later you 
may try fully ripe pears and peaches. 

“Make no effort to drink water. Be guidcxl by your thirst. Avoid excessive use of 
salt or other seasoning. If you wish to gain in weight eat as much cream, butter fat, and 
starch as you can. If you wish to lose or to stay thin, live largely on vegetables, fruits and 
salads, with a moderate amount of lean meat.” 

Plenty of cream and butter may be added to the diet to correct under- 
weight, and constipation, if present, is regulated by enemas of physiologic 
Saline or small doses of magnesium oxide if the use of prunes is not suffi- 
ciently helpful. 

Drugs , — ^The use of hypnotics has already been discussed. Alvarez be- 
lieves that those patients who are greatly helped by alkalis will be found 
to be suffering from ulcer or some other organic disease. He has little faith 
in tonics and bitters and uses thpm only at times for psychic effect in such 
instances preferring such high-sounding preparations as “beef, iron and 
wine.” Strychnine he looks upon as the last drug on earth to give to a 
nervous person and shares with most other gastro-enterologists the justified 
lack of faith in administered pepsin, pancreatin, etc. Carminatives are 
sometimes helnfiil fnrescrintion on D. 412). 
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2. FYLOROSPASM 

Pylorospasm, unassociated with ulcer or other organic lesion, is a spas 
modic constriction of the pylorus occurring usually at the height of diges 
tion. There is pain, which is sometimes very intense, eructatioM anc 
vomiting, sometimes without nausea. A firm protruding mass, indicating 
the contractejd pylorus, may appear in the epigastrium. Vomiting gives 
great relief, but in many cases the spasms become 6o frequent that the con- 
dition merges into a state of spastic contraction with consequent dilatatior 
of the stomach; the patient can retain no food and of course wastes awa> 
rapidly. 

Therapy. — ^Read the treatment of nervous indigestion, page 404. 

During the attack, a hypodermic injection of Vi 20 grain (0.0005 Gm.) ol 
atropine sulphate oftentimes gives complete relief, but this drug is not ag 
infallible in its action here as would be expected considering its well-knowr 
ability to relax involuntary muscle. In 6 of a group of 16 patients, Beams 
(1931) obtained relief with the nitrites — amyl nitrite inhaled from the 
crushed “pearl, or spirits of glyceryl trinitrate (nitroglycerin) 3 drops on 
the tongue and increasing the dose by 1 drop every two minutes to effect, 01 
sodium nitrite 1 grain (0.06 Gm.) three or four times a day. Eight of the 
10 patients who failed to respond to the nitrites responded to atropine given 
in the form of % grain (0.01 Gm.) of extract of belladonna three or four 
times daily. When an opiate is necessary, morphine should not be used 
for obvious reasons ; combine to 1 grain (0.032 to 0.065 Gm.) of codeine 
sulphate or phosphate with the atropine. 

Dry Diet . — Use of a diet that would be difficult to vomit was advocated 
by Sauer, in 1921. The following case report of Speidel (1932) is of great 
interest: 

Z. C., female, aged twenty-one, came to my office on September 28, 192.5, complaining 
)f general abdomin^ distress, loss of weiglit, constipation, poor appetite and vomiting. 
The onset of these s 3 nnptoms was gradual and began two years previously, about the time 
die graduated from high school. There was some emotional upset connected with com- 
3etii^ for a medal or honors of some sort. All her symptoms had become gradually worse, 
kromiting occurs now every time she eats or drinks anything. Upon graduating from 
ligh school she weighed 92 pounds. Present weight 69 pounds. x-Ray studies revealed 
:hat barium left the stomach very slowly and that there was marked ptosis of both the 
stomach and large bowel. She was sent to the hospital and for the first week received 
itropine sulphate 1/150 grain hypodermically after each meal, the regular hoimital diet 
ind daily gastric lavage. Under this regimen no improvement occurred. On December 
k 1925, the atropine sulphate was increased to 1/100 grain after meals, hypodermically, and 
ine was given a d^ diet. Which in this case meant the regular hospital diet without fluids 
tnd without gravies, sauces, soup, fruit juices, and any other liquid or semiliquid food. 
She was given water half-way between meals in whatever quantity she desired. Improve- 
nent began at once. On December 1 1th, the atropine was administered by mouth instead 
>f hypodermically and the dry diet was continued. 

Dr. Speidel has kindly written me further: “I saw this girl from time 
bo time for the next five years. She was obliged to adhere to the diet and. 
to take atropine tablets by mouth during that entire time. Frequently 
kindly disposed neighbors would send her soup because of her emaciated 
Eippearance, but whenever she took any she vomited immediately. This 
iilso applied to any other beverages that she might take, but plain water 
lalf-way between meals was retained in sufficient quantities to keep her 
from becoming dehydrated. When last I saw her on March 11, 1931, she 
weighed 117% pounds and to all appearmioes was healthy but was still tak- 
ng the dry diet and atropine tablets — ^in fact on several occasions, when 
jhe inadvertently forgot to have her prescription .refilled, she would retain 
aothing until the tablets were resumed.” 

In pyloric stenosis in infants it is usually held that immediate operation 
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is indicated, but Sauer believes that thick cereal feedings ^ould be tried 
for a time to see if improvement will not take place; if the vomiting fails 
to subside in a week or two and the child to increase in weight and general 
condition, operation is resorted to, though of course it is advised at once 
when infants are first seen in a very emaciated unresponsive state. The mix- 
ture used is skimmed milk, 9 ounces; water, 12 ounces; farina or rice flour, 
6 teaspoonfuls; dextrimaltose, 3 ounces; boil an hour or more in a covered 
double boiler until thick. From 2 to 6 tablcspoonfuls of this is given six 
to seven tim'es daily, scraped off of a narrow tongue depressor well back 
in the mouth. Fluid is supplied as 6 per cent glucose in Ringer’s solution 
by rectum. The nutrient enema described on page 427 might well be used 
here; for an infant, 20 cc. of the mixture per hour, slowly injected from 
an ear syringe. After an average time of five to eight weeks, Sauer was 
able to substitute appreciable amounts of ordinary milk mixtures for a part 
of the cereal feedings. This nonoperative treatment was effective in 28 of 
'his 35 cases. 

Lavage, — In an aged patient, in very poor physical condition, Scriver 
(1931) resorted to the use of the tube and thorough washing out of the 
stomach twice daily ; the patient was saved and became able to retain, a 
diet upon which he gained weight. Subsequent x-ray examination showed 
disappearance of the previously observed atony. 

3. HYPERCHLORHYDRIA 

This condition, which is more frequent in young and middle-aged per- 
sons than in older individuals, is the most common of all gastric disturb- 
ances. The symptoms are caused by a more than normal production of 
acid {not an increase in the relative acidity of the juice) during the diges- 
tion of a meal, but it should be borne in mind that a gastric analysis which 
shows an apparently normal acidity does not necessarily rule out hyper- 
chlorhydria, for the reason that the ‘^normal” acidity of the stomach con- 
tents during digestion varies widely, and an individual may actually suffer 
from the symptoms of hyperacidity though an analysis indi(‘ates the pres- 
ence of an amount of acid that is below the ‘^normal” for the majority of 
persons. The cycle of events is quite characteristic. Pain comes on an 
hour or more after eating; it is usually of the mild pressure type but may 
be very severe and boring and extend into the back and up into the throat. 
There is heart burn and eructation of acid fluid; occasionally there is also 
vomiting of very acid stomach contents which burns tlic throat and mouth 
as it passes out. Light and starchy repasts are more prone to produce an 
attack than are heavier meaty meals. The patients are often otherwise 
in good health, have a good appetite, and are in good flesh. 

Therapy. — Read the treatment of nervous indigestion, page 404. 

The usual remedy for an attack of this kind is to administer sodium 
bicarbonate in a dose of 15 grains (1 Gm.) when the pain appears and re- 
‘peat several times if necessary. The large doses often taken by the layman 
are not necessary, and it should be pointed out that the drug should be 
taken in warm, but not very hot, water, for the latter converts bicarbon- 
ate into the carbonate which may in itself be irritating. The reader is 
urged to turn to the discussion of the various antacids as used in the treat- 
ment of peptic ulcer, for what is there said applies equally here. 

4. HYPOCHLORHYDRIA (ACHYLIA GASTRICA) 

Vanzant et al. (1932), in the examination of 3746 persons, found a 
steady increase in the incidence of achlorhydria from youth to old age; 23 
to 28 per cent of individuals at the age of 60 failed to show free acid bn 
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repeated fractional analysis. The symptoms of the condition are usually 
few because gastric digestion in these cases is vicariously performed by the 
intestine. However, there is sometimes loss of appetite and a sense of ful- 
ness after eating. Nausea and vomiting are rare. In a few cases there is 
severe pain, heart burn and eructations just as in hyperacidity; sometimes, 
too, periods of diarrhea and constipation alternate. 

Therapy. — Read the treatment of nervous indigestion, page 404. 

Hydrochloric Acid . — Hydrochloric acid may be expected to act in the 
following ways in cases of liypochlorhydria: (a) As a stomachic, (6) to form 
acid albuminates and so aid in proteolysis, (c) to release pepsin from the 
pepsinogen of the glands, (d) to promote an acid medium for the action 
of pepsin, (e) as an antiseptic, (/) to stimulate pancreatic secretion, (g) to 
improve tonus and peristalsis, (h) to aid in the solution of insoluble calcium 
and magnesium salts in the ingesta, and (i) to stimulate secretion of hydro- 
chloric acid. The practice of using acid in these cases has fallen somewhat 
into disrepute latterly, but 1 believe the fault has lain in the use of too small 
and too infrequent doses. Dobson's (1927) studies have demonstrated the 
undoubted value of the U.S.P. dilute hydrochloric acid when properly 
administered. He writes: 

“1. It should be given in as large amounts as possible consistent with the 
tolerance of the individual. In the absence of unpleasant sensations a total 
dosage of 2.5 drachms or more may be given during the digestive period. 

“2. A method of fractional administration in which adequate individual 
doses are given seems preferable to the continuous sipping method. 
Although it is not well demonstrated in these experiments because of re- 
newed secretion of acid, it is logical to assume and has been shown experi- 
mentally [see Crohn, B. B.] that a moderate dose of acid given to a patient 
with achlorhydria exerts its full effect on intragastric acidity shortly after 
administration, and that this diminishes until augmented in each instance 
by subsequent doses. So that, given in this way by a process of 'dumping,' 
the acid seems to exert its greatest effect in the production of free acid in the 
stomach. Fractional doses of 30 minims are probably most suitable, con- 
sidering the necessity for as high dosage as possible in order to produce the 
desired condition of free acidity and avoid the discomfort sometimes produced 
by doses that are too large. 

"3. Because of its affinity for the protein in the food, acid should be 
especially given in the early stages of digestion and the frequency of ad- 
ministration determined by the tolerance of the patient. Ordinarily, he 
should receive 30 minims in the middle of the meal and the same amount at 
fifteen-minute intervals for an hour or more afterward. If definite un- 
pleasant symptoms are produced the interval may be lengthened and the 
total number of doses reduced rather than the amount of the individual 
doses. 

''4. Acid should be used in concentration as high as possible consistent 
with relative comfort in taking it. Two ounces (60 cc.) of water, grape 
juice, lemonade, or other more potent vehicle of a. nonalkaline nature, may 
be considered the average amount of diluent with each dose of 30 minims. 
Excessive use of other fluids during the meal should be avoided, the amount 
being regulated by the nature of the food, and reduced especially when it 
contains articles of a high water content, such as certain fruits and vege- 
tables. For a meal consisting of relatively dry foods about 6 ounces (180 
cc.) of fluid besides that taken with acid is within reasonable limits. The 
requisite body fluids in excess of this amount may be obtained when diges- 
tion is completed. 

“6. It may be of advantage to the patient to have one meal in the day 
consist almost entirely of carbohydrate, and to accompany it with the usual 
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doses of acid. By these means a condition of free acidity is much more 
likely to be produced in the stomach than when protein is contained in the 
meal, and its possible stimulating effect may be valuable even for only one 
digestive phase in three. Stimulation due to protein may be obtained with 
the other meals. The possibility of increasing the total amount and fre- 
quency in dosage of the acid given when the meal contains much protein 
may be mentioned as a corollary. 

“6. Patients proved to have complete achlorhydria should be persis- 
tently and adequately treated with dilute hydrochloric acid. The fact that 
symptomatic relief does not always accompany the treatment even with the 
induction of apparently adequate acidity, is not necessarily a contraindica- 
tion to the continued use of acid since its digestive, antiseptic, and other 
influences may still be effective. The value of treatment should be deter- 
mined by periodically investigating, with the Rehfuss tube and test meal or 
histamine test, whether a condition of free acidity has been actually pro- 
duced during digestion or whether there is any indication of reactivation of 
the secretory mechanism by spontaneous production of free acid. It should 
be realized, of course, that these suggestions which involve treatment of the 
local condition primarily should be augmented by such important general 
measures as adequate diet, rest and the induction of psychic and emotional 
equilibrium.” 

Hubbard (1931) has found it worth while to use also an alkali-forming 
diet in patients who show evidences of systemic acid-base imbalance upon 
prolonged administration of hydrochloric acid. The addition of citrus fruits 
and green vegetables to the diet will considerably reduce the excessive 
acidity of the urine. 

Digestive Ferments . — ^In Dobson’s studies, the use of the essence of pep- 
sin and the extract of the gastric mucosa, gastron (the dose of either of 
which is from 1 to 4 drachms) , seemed to be without value, since in the ab- 
sence of acid the enzymes are not effective and when sufficient acid is placed 
in the stomach the enzymes appear there. 

In 1925, Bastedo reached the following conclusion from a study of the 
answers to a questionnaire submitted to the members of the American 
Gastro-enterological Association: 'Trom this report it is seen that among 
the members of the American Gastro-enterological Association many do 
not prescribe digestive enzymes at all, while those who do employ such 
enzymes confine their use almost wholly to cases of demonstrated or believed 
enzyme deficiency. It is further noticeable that almost all who prescribe 
them show no great enthusiasm over the results of their use, except possibly 
in the case of pancreatin in proved pancreatic deficiency. The conclusion 
is therefore inevitable that they are of minor importance in therapeutics.” 

5. ATONY 

Atony is characterized by a loss of muscular tone, so that the stomach 
fails to empty itself in the usual time and finally becomes more or less 
chronically dilated. The victims of this condition are usually nervous indi- 
viduals Who habitually eat inordinate amounts of diflScultly digestible foods 
and drink large quantities of fluids— until the gastric upset occurs, after 
which they often attempt to subsist on little more than starvation rations. 
The most common subjective symptom is a feeling of fulness that appears 
long before the hunger has been satisfied; nausea, eructations, headache and 
dizziness also frequently occur, but actual pain and vomiting are rare. A 
characteristic symptom is that food is tasted long after it is eaten. Gastric 
analysis shows food remnants seven hours or more after a meal, and on 
roentgenographical examination the stomach is found to be dilated .and its 
peristoltic action impaired. 
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Therapy. — ^Read the treatment of nervous indigestion, page 404; indeed, 
there is little more to do for these patients than to attempt to apply that 
treatment. The diet should be restricted to easily digestible foods to be 
taken in small amounts six times a day rather than in three large meals. If 
either hyperacidity or, what is more usual, hypo-acidity exists it should be 
corrected as outlined in the discussion of these two entities. The use of 
strychnine, so long recommended, has never been shown to have any value. 

6. INTESTINAL FERMENTATION 

The patient troubled with intestinal fermentative dyspepsia complains 
of distention with gas, abdominal discomfort and pain, and the daily passage 
of several liquid or semisolid stools accompanied with much gas. The 
stools are quite acid and show evidence of a marked impairment of starch 
digestion but a quite normal digestion of fats and proteins; at times there is 
also an overabundance of fermentative organisms present. The patients 
are usually otherwise in good health, except for the stigmata of neurasthenia, 
and are not infrequently asymptomatic for long periods. 

Therapy. — Read the treatment of nervous indigestion, page 404. 

Occasionally these patients are able to identify the particular food which 
causes their trouble, and when this is eliminated from their diet they remain 
free from attacks. In all cases a radical dietary readjustment is necessary 
to bring about improvement and cure. The diet suitable under the condi- 
tions which obtain here is one rich in protein and fat and poor in carbohy- 
drate; indeed, a diet similar to that employed in diabetes mellitus, excepting 
that vegetables rich in cellulose must also be avoided or at least selected 
with care — of course the object must be to build back gradually toward a 
full and normal dietary. 

Bacillus Acidophilus. — ^Attempt is sometimes made in these cases to 
overcome the excessive fermentation by implanting Bacillus acidophilus in 
the colon. This matter is fully discussed under the treatment of constipa- 
tion, see page 439. 

Intestinal Antiseptics. — ^The so-called ‘'intestinal antiseptics,” salol, 
betanaphthol, zinc phenosulphonate (zinc sulphocarbonate) , etc., are of no 
value here. However, the decrease in the urinary indoxyl sometimes follow- 
ing the administration of a full dose of calomel indicates that this drug has 
some antiseptic properties; the recent laboratory investigations of Von Oet- 
tingen and Sollmann also point in this direction. It should be given in a 
dose of 2 to 3 grains (0.13 to 0.2 Gm.) upon retiring, to be followed by a 
saline in the morning; such therapy may be repeated once or twice a month 
for long periods. 

Carminatives. — The carminative drugs are those which promote the 
expulsion of gas without in themselves acting as cathartics. They have 
long been scoffed at by certain therapeutic nihilists, but I believe that many 
practitioners of long and unprejudiced experience — i. e., the gentlemen who 
have sponsored more than one empirical remedy that has since been ration- 
alized by scientific experimentation — have considerable faith in their vir- 
tues. This group of drugs, whose worth, by the bye, has recently been 
attested by the careful studies of Plant and Miller (1926), comprises alcohol^ 
capsicum, cardamon, cloves, ginger, mustard, and the volatile oils generally. 
A very eatisfactory carminative prescription is the following; 


H, Tincture of capsicum 5ss 2.0 

of peppermint 515 8.0 

Tmcture of ginger 8ij 60.0 

Albohpl to n^e ^ giv 120.0 


XaM; One teaspoonful well diluted every half hour until rdieved. 
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GASTRITIS 

Acute gastritis is a not infrequent accompaniment of the acute infectious 
diseases and is one of the outstanding symptoms of poisoning with such sub- 
stances as the metals, alcohol, acids, alkalis, etc. For the management of 
this condition reference must be had to these subjects as they are discussed 
elsewhere in the book; chronic gastritis, however, requires to be separately 
considered. 

Chronic gastritis is caused by persistent overeating, by the prolonged 
ingestion of foods that are digested only with great difficulty, or are taken 
too hot or too cold, or by the habitual gobbling of all meals; or by the exces- 
sive indulgence in tobacco or alcohol, especially the latter; or by the pro- 
longed taking of such drugs as the iodides, copaiba, etc. It also occurs as 
a symptom of ulcer and carcinoma, and may be associated with such dis- 
eases as leukemia, pernicious anemia, nephritis, tuberculosis, and other con- 
stitutional diseases. Heart, kidney and liver affections cause passive con- 
gestion of the stomach mucosa and ultimately chronic gastritis. Whatever 
the cause of the condition, there is always a gradual destruction of the 
glandular apparatus, though this may be preceded by a period of hyper- 
activity. 

The symptoms are variegated and are such as may occur in any of the 
dyspepsias. Diagnosis is often difficult, but early morning vomiting of 
mucus and the finding of large quantities of gastric mucus in the stomach 
after a test meal, or after a short period of fasting, are very suggestive 
symptoms. 


THERAPY 

Diet. — Dietary treatment is essential in these cases. Of course the of- 
fending food or drink, if it can be identified, must be absolutely eliminated, 
and then a very simple dietary regimen must be instituted with the hope of 
gradually bringing the patient back on to a full and normal diet. A. A. 
Jones lists the following articles which are usually well borne: 

‘'The foods to be chosen are good milk, thoroughly cooked cereals with- 
out husks, milk and eggs, milk and cereal mixtures, malted milk, milk toast, 
soft boiled, soft poached, soft scrambled eggs, custards (baked and boiled), 
rice and milk, thoroughly cooked tapioca and sago, light bread, toast and 
zwieback, crisp light rolls. Clear soups and purees, clam broth, oyster soup, 
and chicken broth with toasted water crackers may also be allowed. But- 
termilk, if well prepared and well kept, and light delicate cottage cheese 
may be given. Tender meats, preferably ground, fiber and gristle free, or 
finely minced are advisable. Tender fowl, fresh whitefish, perch, bass, 
trout, shad, halibut or salmon may be permitted. Bread pudding, rice 
pudding, blanc mange, light plain cookies, angel cake, sunshine cake, sponge 
cake, fresh fruit juices, and fruit jellies are permitted. Weak, freshly made 
English breakfast tea may be taken in moderation. A small quantity of 
good, mild, freshly prepared Coffee is not harmful.'' 

Lavage. — ^Lavage is very helpful, especially in the beginning of treat- 
ment. One to 2 teaspoonfuls of sodium bicarbonate to the quart of water 
should be used and the washing should be thoroughly done,^ i. c., pemisted 
in until the fluid comes away absolutely clear; at the end a pint of distilled 
water should be run in and out: Depending upon the severity of the case, 
lavage should be practiced morning and evening, or only in the morning, or 
only two or three times a week. 

Drugs . — ^The use of drugs must depend entirely upon the nature of the 
symptoms and the findings after a test meal. The treatment of hyper- 
acidity is discussed on page 409 and hypo-acidity on page 410. 
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PEPTIC ULCER 
(Gastric and Duodenal Ulcer) 

Gastric and duodenal ulcer are sufficiently alike in their symptoms and 
treatment that they may be conveniently discussed imder the title ‘‘peptic 
ulcer.” Gastric ulcer occurs nearly always at a distance of 2 inches or more 
from the pylorus, and a duodenal ulcer is usually located % inch or more 
away from the landmarks which divide the stomach and duodenum ; pyloric 
ulcer is very rare. It is thought that multiple ulceration occurs in between 
20 and 30 per cent of cases. Ulcer incidence is highest in women between 
twenty and thirty and in men between thirty and fifty; however, it may 
occur in the infant a few days old or in the centenarian. The vast majority 
of peptic ulcers occur in the duodenum of the male sex. 

The outstanding and characteristic features of peptic ulcer are (a) that 
the patient is usually actively engaged in the affairs of life, has a normal 
appetite and is not undernourished, (6) the history is usually of a chronic 
gastric disturbance of several years’ standing, during which time there have 
been numerous periods without symptoms, (c) there is epigastric pain and 
tenderness which is extremely variable but not often excruciating and 
usually not of a radiating type, (d) this pain bears a definite relationship to 
food intake, which has been described by Moynihan as follows: ‘‘In case 
of gastric ulcer, the pain which, after an interval, follows the taking of a 
meal, gradually disappears before the next meal. In cases of duodenal 
ulcer, the pain continues until the next meal, or until food is taken to give 
ease to a wearisome pain. The rhythm of gastric ulcer is ‘food, comfort, 
pain, comfort’; and then again ‘food, comfort, pain, comfort’; of duodenal 
ulcer it is ‘food, comfort, pain’; and then again ‘food, comfort, pain’; a 
quadruple rhythm in the former disease, a triple rhythm in the latter.” 
The location of the pain to the right or left of the midline is probably of 
no significance in differentiating between gastric and duodenal ulcer. Pos- 
ture has usually a definite effect upon the pain. Not all cases of peptic 
ulcer arc as easy to diagnose as this very brief description would seem to 
indicate ; indeed, there are many patients with such a multiplicity of dyspep- 
tic symptoms that diagnosis is extremely difficult; in others, again, nocturnal 
epigastric pain may be the only symptom. Thanks largely to the indefati- 
gable efforts of the late Russell Carman, who himself suffered the ironic 
fate of an early death from gastric carcinoma, the ar-ray has come to play a 
prominent part in the diagnosis of peptic ulcer. The various motor meals, 
designed to test the motor sufficiency of the stomach, also yield valuable 
information at times. Secretory tests are helpful only when they show the 
presence of hyperacidity; 40 to 50 per cent of ulcer patients show hyper- 
acidity, 20 per cent hypo-acidity, and the remainder is normal. The occult 
blood test is a very valuable diagnostic aid, for occult blood is unques- 
tionably present at some time in the feces of the great majority of ulcer 
patients. 

Severe hemorrhage and perforation are the two most feared complica- 
tions of peptic ulcer; the former occurs in perhaps 16 per cent and the latter 
in from 2 to 5 per cent of clinically recognized cases — ^1 say “clinically recog- 
nized” advisedly, for it is the opinion of many physicians that a goodly 
number of peptic ulcers give rise to only very slight and transient sjunptomi 
and are therefore never diagnosed at all. 

In the matter of etiology, practically all students of the disease an 
agreed that the presence of gastric juice, with its ability to digest devitalizec 
tissue, is of foremost importance since ulcer practically never occurs in th( 
entire absence of juice. Also it is panted that, for this digestion to tak< 
nlace, there must ejdst in the beginning an area of lowered resistance; bu 
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as to what brings about this lowering of resistance, there' is much dispute. 
There are many who contend that a general poor nutrition, especially 
anemia, is of primary importance, and they cite the great increase in ulcer 
which followed upon the food blockade of the Central Powers during the 
World War. It is of interest in this connection to note Smith and Mc- 
Conkey^s (1933) production of ulcer in 26 per cent of their guinea-pigs fed 
a diet deficient in vitamin C, and the prevention of ulcer in all but one in- 
stance when this diet was properly supplemented by C, in the controls ; Sel- 
inger (1932)' has also shown an astonishingly high incidence of ulcer — par- 
ticularly, gastric — in infants who have some constitutional disease, especially 
marasmus. Others again hold that excessive nervous strain and worry cause 
gastro-intestinal alterations which are in the beginning purely functional, 
and they also cite the Central Powers statistics; with this position I think 
most practitioners are at least in partial agreement, for whatever other 
etiologic factors may obtain it is certain that the ulcer patient is very often 
' nervously and temperamentally unbalanced. A third group would have 
it that trauma, whether caused by alcohol, tobacco, too hot or too cold foods, 
or otherwise faulty diets, is the principal offending agent — and they, too, 
would have cut the World War figures, claiming that the diet in central 
Europe during the blockade was both too coarse and too difficultly digestible 
to pass through the upper tract and leave it unharmed. Unfortunately, 
animal experimentation has been able to throw very little light upon the 
subject as yet, for it appears that experimental ulcer is so easily produced, 
and by so many and diverse methods, that direct correlation between these 
induced ulcers and the spontaneous ulcers of man cannot be made. The 
work of Kohler, in 1923, strongly suggested that there was present in ulcer 
cases a decline in ^^antipepsin’^ in the blood serum and the gastric secretion, 
but Hilarowicz and Mozolowski, and, independently, Orator, have failed 
to confirm the findings. Rosenow believes that the primary cause of peptic 
ulcer is focal infection in some such remote place as the teeth, the tonsils, 
the appendix or the gallbladder. It w^ould seem that Reeves has shown 
that the ulcer-bearing areas of the stomach and duodenum are especially 
liable to attack by infection because of peculiarities in their blood supply. 
Many investigators regard Rosenow’s theory as already proved. Nakamura 
would even thus account for the ulcers that occur along the line of closure 
following gastro-enterostomy, a form of ulceration now generally attributed 
to suture material. Macrae, in England, has gone so far as to say that 
“ulcer in either stomach or duodenum is always due to infection from other 
parts of the body.*' But the majority of those who have given much 
thought to the subject — and every member of the profession should be 
vitally interested in this question! — are still inclined to look upon focal 
infection as only a part of the etiologic complex. Thus Alvarez, regarding 
the routine treatment of all patients with ulcer by removing tonsils and dead 
teeth: “Although striking results occasionally seem to be obtained in this 
way, and although on general principles the eradication of focal infection is 
a good thing, until there are statistics to prove that patients so treated do 
better than others, I do not think this point should be insisted on, especially 
when it means that a young man or woman will thereby be condemned to 
^the wearing of plates. I would refuse to treat a man if he wanted to go on 
swallowing pus every day from pyorrhea pockets and carious snags, but 
in the present state of our knowledge I should not feel justified in promising 
him any improvement from the removal of dead teeth. I should want him 
to know that it was a gamble, with the odds probably against him.” Von 
Redwitz (1927) called attention to the fact that, though peptic ulcer at 
times seems to be an entity, it is in many cases only part of what may be 
called an ulcer sickness or ulcer tendency, in which case its pr^ence is 
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attiributable to a constitutional basis, and recurrence is likely to take place 
in spite of either medical or surgical treatment; many recent observations 
have lent strong support to this view. 

Undoubtedly carcinoma may develop on top of a chronic ulcer, but re- 
cent studies indicate that the occurrence is relatively’ infrequent. Unfor- 
tunately, there seem to be no reliable criteria by which malignancy or non- 
mali^ancy can be determined in a given case until the tissue is subjected 
to microscopical examination; in 200 proved benign cases reviewed by 
Bueermahn (1930) at the Mayo Clinic, suspicion of malignancy had arisen 
in the minds of clinician, roentgenologist or surgeon in 34 per cent of in- 
stances, and even with the lesion exposed the surgeon diagnosed a carcin- 
omatous ulcer in 12 per cent of the cases. 

THERAPY 

The treatment of peptic ulcer must be divided for purposes of precise 
presentation into the following topics: (a) Medical versus surgical treat- 
ment. (6) Types of medical treatment, (c) Treatment of hemorrhage, 
(d) Treatment of perforation. 

(а) Medical Versus Surgical Treatment. — ^The opinion expressed by 
Arthur Dean Bevan, himself a most distinguished surgeon, in 1922, has now 
come to be the opinion of all save a relatively small number of surgical 
enthusiasts: 

“If I attempt to put the question of the medical and surgical treatment 
of ulcer in figures, I should do so in about this way: Almost all ulcers in 
their early history should be treated medically. When they persist under 
good medical management, when they recur in spite of good medical man- 
agement and the care which the patient can obtain in his or her peculiar 
station of life, when serious and repeated hemorrhages occur, when pyloric 
obstruction does not yield to good medical management, when there is a rea- 
sonable suspicion of malignancy, in all of these cases medical management 
should not be too long persisted in but should give way to exploration and 
surgical therapy as the safer plan and the plan which affords the better 
prospect of cure. Numerically, I believe that these cases demanding surgi- 
cal treatment for their best interests would constitute about 10 per cent of 
the ulcers of the chronic type.” 

However, an interpretation of the above is necessary with regard to the 
matter of recurrence. Jordan and Kiefer’s (1932) careful studies of the 
material at the Lahey Clinic show that 46 .per cent of patients treated medi- 
cally may expect one or more recurrences within five years. Many of these 
are of only short duration, some arc due to carelessness on the part of the 
patient, and some to excessive smoking — but recurrences “in spite of good 
medical management” (see above) they are, though they by no means in all 
instances, or even in a large proportion of them, call for surgical intervention. 

It is of tremendous importance to note that in Jordan and Kiefer’s series, 
recurrence occurred within five years in 48 per cent of the surgically han- 
dled cases, so that the figures stand about even: medical, 46 per cent; surgi- 
ical, 48 per cent. 

(б) T:^es of Medical Treatment.— 1 . Sippy (Bed Best and Alkalis).— 
The principle of this treatment is to keep the patient in bed and to maintain ^ 
what are considered to be ideal conditions for the healing of the ulcer by 
the use of frequent small feedings and sufficient alkalis to maintain the gas- 
tric juice practically neutral in reaction between 7 m. and 10.30 p. m. 
In cases attended during the first few days by copious secretion during the 
night, this is removed by aspiration two or three times each night until 
such time as the amount of juice present in the stomach during the night 
does not exceed 10 cc. 
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“Briefly stated, the patient remains in bed for from three to four weeks. 
Unless some serious complication is present, some or all of his regular work 
may be done at the end of , four or five weeks. A wide variety of soft and 
palatable foods may be given. The following plan of diet has been found 
most adaptable: Three ounces of a mixture of equal parts milk and cream 
are given every hour from 7 a. m. to 7 p. m., after two or three days soft eggs 
and well-cooked cereals are gradually added, until at the end of about ten 
days the patient is receiving approximately the following nourishment: 3 
ounces of the 'milk and cream mixture every hour from 7 a. m. to 7 p. m. In 
addition, ^iree soft eggs, one at a time, and 9 ounces of a cereal, 3 ounces at 
one feeding, may be given each day. The cereal is measured after it is 
prepared. 

“Cream soups of various kinds, vegetable purees and other soft foods, 
may be substituted now and then, as desired. The total bulk at any one 
feeding while food is taken every hour should not exceed 6 ounces. Many of 
the feedings will not equal that quantity. The patient should be weighed. 
If desired, a sufficient quantity of food ma}*^ be given to cause a gain of 2 or 
3 pounds each week. 

“A large variety of soft and palatable foods may be used, such as jellies, 
marmalades, custards, creams, etc. The basis of the diet, however, should 
be milk, cream, eggs, cereals and vegetable purees. Lean meat is not given 
during the period of accurate observation, since it interferes with the tests 
for occult blood in the stool and aspirated stomach contents. 

“The acidity is more easily controlled by feeding every hour and giving 
the alkalis midway between feedings. The acidity may, however, be con- 
trolled by feeding every two, three and four hours. I have maintained 
complete control of the free hydrochloric acidity in several cases by feeding 
three times daily. In most cases, however, the plan of feeding every hour 
is best. . . . and giving a powder containing 10 grains each of heavy calcined 
magnesia [the heavy magnesium oxide of the U.S.P.] and sodium bicarbon- 
ate, alternating with a powder containing 10 grains of bismuth subcarbonate 
and 20 or 30 grains of sodium bicarbonate, midway between feedings [at 
another time Sippy recommended 10 grains of calcium carbonate in place of 
the bismuth subcarbonate in this second powder — H.B.]. Cases of pyloric 
and duodenal ulcer that have been associated with stagnation of food and 
secretion longer than two months almost invariably require larger quanti- 
ties of alkalis. 

“Heavy calcined magnesia has approximately four times the neutralizing 
power of sodium bicarbonate. Since its neutralizing effect is prolonged com- 
pared with that of sodium bicarbonate, and for other reasons, calcined 
magnesia should be used between as many feedings as possible. An uncom- 
fortable diarrhea usually prevents its exclusive use as a neutralizer. In a 
few cases of duodenal ulcer with high-grade obstruction it has required 
the equivalent of 100 grains of sodium bicarbonate every hour, midway 
between feedings, and three doses with intervals of one-half hour after the 
last feeding, at 7 or 8 p. m., to neutralize all the free hydrochloric acidity. 

“The average length of time that a patient with peptic ulcer should be 
under the accurate control and observation of the physician is about four 
yreeks. During this period, if observations have been carefully and intelli- 
gently conducW, the finer points, essential to a complete diagnosis of peptic 
ulcer, including such conditions and complications that may attend the ulcer, 
will have been determined, and the patient will have learned how to manage 
himself accurately. Thus the gratifying results to be obtained by the man- 
agement advocated are secured.” 

Alkalo&is as an Accompaniment of the Sippy Treatment . — ^According to 
the accepted standards for an ideal antacid (i. e., that it is insoluble, does 
27 
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not irritate the stomach and intestines, is neutral in aqueous suspension but 
capable of neutralizing acid, does not unduly alter the acid-base equilibrium 
in the body, when taken in any reasonable amount will not alkalize the urine 
with the attendant danger of precipitating crystalline phosphates in the 
kidney or ureter, will not cause diarrhea or constipation, and will not 
seriously alter the mineral metabolism), sodium bicarbonate is far from 
satisfactory. It is soluble in water; it is irritating in high concentrations; 
it is absorbed and produces alkalosis when taken in excess; and it alkalizes 
the urine and occasionally causes the precipitation of crystalline phosphates 
in the pelvis of the kidney, the ureter or bladder. Lockwood and Chamber- 
lin have reported that sodium bicarbonate in about one half the patients 
examined caused a rebound in gastric acidity to a point higher than would 
have been attained had the alkali not been administered. Schrijver has 
noted a tendency to the formation of renal calculi under the Sippy treat- 
ment; and the development of alkalosis in Sippy-treated patients has been 
reported by a number of observers: Gatewood, Gaebler, Muntwyler and 
Myers; Jordan; Kast, Myers and Schmitz; Hardt and Rivers; Bockus and 
Bank; and Rafsky, Schwartz and Kruger. The symptoms of alkalosis most 
often noted are headache, aversion to food, dry mouth, excessive thirst, 
lassitude, nausea and sometimes vomiting. With some patients these symp- 
toms appear soon after beginning the alkalis, with others later on. At times 
they pass away in a few days even though the alkalis are continued in the 
same amounts, indicating, perhaps, that the orpnism makes some sort of 
compensatory adjustment in these cases. Again, the toxic symptoms be- 
come so pronounced and persistent that the alkalis have to be stopped for 
a few days, and sometimes the symptoms return as soon as the alkalis are 
resumed, so that they have to be abandoned at least in quantities sufficient 
to continuously neutralize the free hydrochloric acid. Rafsky et al. (1932) 
have reported a successful attempt, in 61 cases with adequate controls, to 
build up a tolerance for alkalis, as follows: Daily doses of 50 grains (3.3 
Gm.) sodium bicarbonate, 20 grains (1.3 Gm.) calcium carbonate and 12 
grains (0.8 Gm.) magnesium oxide, gradually increased by the end of the 
second week to 160 grains (10.6 Gm.), 35 grains (2.3 Gm.) and from 12 to 
20 grains (0.8 to 1.3 Gm.) respectively. In absence of clinical or biochemical 
evidence of alkalosis, the dosage was further increased until there was a 
complete cessation of symptoms, for which the average maximum dose 
necessary was 315 grains (21 Gm.) sodium bicarbonate, 60 grains (4 Gm.) 
calcium carbonate and from 12 to 35 grains (0.8 to 2.3 Gm.) uiagnesium 
oxide. 

Substitutes for Sodium Bicarbonate in the Sippy Treatment. — (a) Tri- 
calcium Phosphate and Trimagnesium Phosphate. — ^Kantor (1923) writes 
as follows: “The calcium salts being slightly constipating, and the mag- 
nesium being laxative in action, the tendency of the patient either to con- 
stipation or to diarrhea was used as a guide to the choice of the appro- 
priate drug in the particular case. The dose of either compound was from 
Ys to 2 teaspoonfuls (1 to 6 Gm.) three times a day after meals. No ill 
results have been observed, nor, indeed, do they seem possible since, in addi- 
tion to their action on gastric juice and on the bowels, these drugs have no 
known effect on the economy, it having been definitely shown that they are 
not excreted through the urine. The salts are tasteless, and may be adminis- 
tered in bulk or in capsules, as preferred. Care should be taken that the 
neutral (tasteless) and not the acid (sour) phosphates be dispensed by toe 
druggist.” Shattuck, Rohdenburg and Booher (1924) write: “The amounts 
required varied from the equivalent of about 10 grains (0.65 Gm.) each of 
magnesium phosphate and calcium phosphate every hour, to 25 grains (1.6 
Gm.) of each every hour, the average being about 15 grains (1 Gm.) of each 
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every hour. In all cases the urine remained acid. Thus far no toxic symp- 
toms have appeared even when the phosphates were increased to 40 grains 
(2.6 Gm.) of each every hour. Studies of the urine, blood pressure, and 
phenolsulphonephthalein excretion have shown no abnormalities arising dur- 
ing the administration of phosphates. For the most part, the phosphates 
gave the same symptomatic relief as the alkalis to ulcer patients, although 
in some instances they did not. When they did not give complete relief, 
alkalis were given for short periods, and later on the phosphates were re- 
sumed with satisfactory results. . . . Perhaps it will develop, with greater 
experience, that the alkalis now commonly used should continue to be used 
in the usual case, the phosphates being reserved for those patients showing 
toxic symptoms, alkalosis, etc., with the alkalis, and for patients with dam- 
aged liver or kidneys.” Kantor, writing again in 1927, says: “My own im- 
pression is that although there is a limited field of usefulness for the neutral 
^antacids, they are not sufficiently powerful to displace entirely the alkaline 
"salts in the great majority of cases during the period of active symptoms.” 

(6) Calcium Carbonate . — Loevenhart and Crandall (1927) described 
calcium carbonate administered alone as the ideal antacid for the following 
reasons: ^‘(1) When suspended in water it is neutral in reaction. (2) It is 
therefore only a 'potentiar alkali, but it neutralizes the gastric acid, forming 
calcium chloride and carbon dioxide. (3) It can be given almost ad libitum. 
If an excess is taken, it passes out in the feces. (4) It apparently has no 
effect on the bowel except that, if taken in excess, it increases the bulk of 
the stool. (5) When taken in excess it will coat over ulcerated areas and 
may in this manner protect them from the action of irritants.” This drug 
has been in the U.S.P. as Greta Praeparata since the first edition in 1820, 
but its failure to win popularity as a remedy is probably due to the fact, 
according to these observers, that it has been offered for sale only as a pow- 
der, and if taken into the mouth dry it is easily inhaled, causing coughing. 
“At our request Hynson, Westcott and Dunning made compressed tablets 
of calcium carbonate which readily disintegrate in water. The tablets 
contain 0.7 Gm. of calcium carbonate (10 grains) and 0.0017 cc. (%o 
minim) of oil of cinnamon.” The cinnamon acts both as a flavoring and a 
carminative agent. 

2. Alvarez (Ambulatory with Frequent Feedings ). — ^While admitting 
that the Sippy treatment is often effective, Alvarez has the following ob- 
jections to make: (a) It requires more training, enthusiasm and faith in 
this particular type of treatment than can be expected from the average 
busy practitioner; (6) it requires an expensive month in hospital, (c) only 
a very few patients can be expected to come back to the hospital for subse- 
quent Sippy treatments for each recurrence; (d) the lack of evidence that 
the period of relief after a Sippy cure is longer than after little or no treat- 
ment; (e) the observation that frequent feeding is perhaps the most valuable 
item in the cure; (/) and the fact that, “whether the profession likes it or 
not,” most patients with ulcer will continue to try to worry through their 
attacks and keep at their work. 

In view of the above considerations, Alvarez champions a simple form 
of ambulant-frequent feeding treatment that has the best prospect of being 
practicable for the average physician and the average patient. 

“If the patients are to stay at work, they must have three good meals a 
day. Many of them are thin and below par, and any treatment that keeps 
them that way is undesirable. The three meals are chosen from a 'smooth- 
diet' list [see p. 406 of this book — H. B.] which is given to them. This is 
an ample diet in which only the scratchy material, such as is found in raw 
fruit, bran, many of the green vegetables, celery, salads, nuts, gristle, and 
berries, is excluded. Such care may perhaps not be necessary, but there is 
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no privation about it, and theoretically it would seem worth taking. Meat 
is not forbidden as the patients seem to do just as well with as without it, 
and from a theoretical standpoint one can argue just as well for as against it. 

“The essential element of the treatment is the food between meals. In 
the morning a mixture should be made up which may consist of a quart of 
milk, two eggs and either a gill or half pint of cream, depending on the 
patient’s need for extra calories. If milk is not well tolerated, a certain 
amount of thin gruel made from any cereal may be substituted. Robinson’s 
Scotch ^oats or Robinson’s barley flour is very suitable. The patient 
takes a bottle of this mixture to work with him and drinks a glassful, about 
6 ounces, at 10 a. m., and at 2, 4, 8 and 10 p. m. He should have another 
glassful by his bed in case he should wake diiring the night. There does 
not seem to be any theoretical or practical reason for icing it. He takes 
his breakfast at 7.30 a. m., lunch at 12 m., and dinner at 6 p. m. If he should 
be traveling or if he should forget to take his bottle with him, he can get a 
milk-shake or malted milk at a soda fountain. He may also carry around 
with him a box of crackers of some kind. 

“Occasionally I have found cases in which, in addition to the diet, the 
usual mixture of magnesia, sodium bicarbonate and bismuth was helpful, 
but in the last thirteen years I have not prescribed it more than five or six 
times. Much can be said for the theory of alkalization, but the fact remains 
that in all those years my results with frequent feedings were so satisfactory 
that rarely did the patients feel the need of going back to their soda. 

“In some cases the pain will recur within an hour and a half, and the 
food must then be taken every hour and a quarter. In my experience, 
however, cases as severe as this do not do well on medical treatment. In 
practically all uncomplicated cases the patient gets immediate relief from his 
distress and begins to gain in weight and strength. He is asked to rest as 
much as possible, on Saturdays and Sundays, and he is forbidden to do any 
lifting or gardening. He must give up his ‘daily dozen’ and he probably had 
better give up his golf. Walking is about the only exercise that is allow- 
able. . . .' My experience on this point makes me feel that not enough atten- 
tion is paid to the dangers of exercise and especially of the movements that 
cause pulling on the duodenum. One must remember that the first portion 
of the duodenum serves as a sort of hook from which the stomach swings 
like a hammock, and I believe that this anatomic arrangement has some- 
thing to do with the tendency toward ulceration at that point. Men often 
say. that it is the hard work in spring or fall, plowing or pitching hay, which 
brings their recurrences; and I have seen a number of cases in which, even 
after operation, the patient could stay well only by avoiding lifting and 
bending. In fact many persons can obtain permanent relief only by chang- 
ing to a sedentary occupation. 

“He is now comfortable ; perhaps he feels that he is cured, and the next 
question is, how long must he keep up this regimen? I always insist that he 
keep it up for six months or a year. I think that one of the big advan- 
tages of the ambulant treatment is the fact that the patient is started out on 
a regimen which he can carry on for months. He is advised from the first 
that he must continue it for a long time, and he therefore has no illusions 
about a (^Jeedy cure. ... I think it wise for these patients to take food at 0 
or 10 A. M. and at 3 or 4 f. m. for months and years after they are apparently 
cured. I say ‘apparently’ because I do not know whether a patient with 
chronic duodenal ulcer is ever permanently cured by medical treatment. 
Many have relief from pain and indigestion just so Ipng as they persist in 
being very careful. They cannot exercise as they did before; they cannot 
drink, they cannot smoke, and they finally get sick and 'tired of being smni- 
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invalids. They want to be perfectly well and care-free again, and sooner or 
later they ask for an operation.” 

3. Smithies (Physiologic Best ). — ^The plan of treatment with which 
Smithies has been reporting continuous good results since 1916 is radically 
opposed to the Sippy method in that it eliminates the use of alkalis and 
frequent gastric lavage, for which measures an attempt to give the stomach 
absolute rest is substituted. From the Alvarez treatment it does not perhaps 
depart so widely as would at first seem apparent, for, after the preliminary 
period of rectal feeding and bed rest, the most outstanding feature of the 
Smithies regimen is that the patient is frequently fed. 


‘*Day8 1 to 7 (time varies according to ulcer location, type, and visceral irritation). — 
The patient begins treatment as a bed patient. 

“Feeding: By mouth, ounce (15 cc.) of warm water hourly when awake. Patient 
chews paraffin wax for fifteen minutes at least once in two hours. Juice of sweet orange 
'or grapefruit occasionally. 

“By rectum, nutrient enema consisting of 50 per cent alcohol. 1 ounce; glucose syrup, 
1 ounce, and physiologic sodium chloride solution, 6 ounces every four hours. The enemas 
are preceded oy a cleansing irrigation of the colon with physiologic sodium chloride solu- 
tion. They are given at body temperature by the drop method at the rate of from 30 to 
60 drops a minute. During the first two days, tincture of opium, 10 minims (0.6 cc.), 
may be added if pain and spasm are severe. 

“Doys S to 14 (case of average severity). — mouth, from 4 to 6 ounces (120 to 180 
cc.) of water gruel at a temperature of 1(X) F. The gruel is taken slowly through a glass 
tube. Gruels are made from rice, cream of wheat, oatmeal, sago, com-meal, cauliflower, 
beans, peas, and boiled onion. They are strained before feeing. Flavoring with coffee, 
chocolate, vanilla, caramel, etc., renders the cereal gruels palat^le and their administra- 
tion easier. To the vegetable gruels, small quantities of arrow-root or cornstarch are 
added to secure a thin emulsion. 

“Before each feeding, paraffin wax is chewed for five minutes. Warm water or sweet 
orange or fl^apofruit juice are allowed as desired, but never taken in gpreater quantity than 
1 ounce (30 cc.) at a time. 

“By rectum, during the first two days of mouth feeding, two alcohol^lucose-saline 
nutrient enemas arc given. During the second two days, one such nutrient enema is 
administered. After the fourth day of mouth feeding, no rectal feedings are given in the 


avera^ case. 

14 to $1. — 6.30 A. M.: A glass of hot water and 1 teaspoonful of noneffervescent 
sodium phosphate. 

“7.30 A. M.: One ounce of sweet orange or grapefruit juice, 2 ounces (60 cc.) of thin 
cream of wheat, or farina, or well-cooked rice, or corn-meal; 2 ounces of skimmed par- 
boiled milk may be taken i/vith cereal, and if desired a small quantity of powdered sugar 
used; one zwieback with a thin layer of fresh butter, 4 ounces of parboiled, skimmed milk, 
containing half volume of lime water, served warm and flavored with coffee, cocoa, caramel 
or vanilla. 

“9.30 A. M. : Six ounces (180 cc.) of thin water gruel from cereals or fresh vegetables, 
strained and served hot; one rusk or zwieback, or dry toast. 

“11.30 A. M.: Four ounces of malted milk, whipped egg, with parboiled milk, corn- 
starch pudding, simple custard lightly cooked. 

“12.30 p. M. : Six ounces of potato, pea, bean, or asparagus pur6e (strained), or vQ^ 
table broth; 4 ounces of Salisbury steak (moderately well cooked) to chew; 2 ounces (60 
Gm., cooked weight) of thin rice, sago, tapioca, or corn-starch pudding made with par- 
boiled milk and egg yolk; 2 ounces of parlK>iled milk and a small quantity of pulverized 
sugar may be eaten with the pudding; one rusk or zwieback, 6 ounces of parboiled milk 
and quarter volume of lime water flavored to taste. 

“4 p. M.: Four ounces of water gruel from cereals, one very soft poached egg, one 
rusk or zWieback, 4 ounces of hot Vichy water. 

. “6 p. M.: Four ounces of whipped egg, two rusks or zwieback, 6 ounces of malted 

milk (thin), ^vored to taste, or cereal water gruel or parboiled milk and quarter volume 
of lime-water grud. 

'*9 p. M*.: Six c 
crackers. 

“Z)a^s 21 to 42. — 6.30 a. m.: Two teaspoonfuls of sodium phosphate in a glass of 
hot water. 

“8 A. M.: Juice of one sweet orange or half sweet grapefruit, or boiled prunes passed 
through fine colander; 2 ounces (cooked weight) of thin cereals (cream of wheat. larina, 
oatmeal, com-meal); 2 ounces of skimmed milk and small amount ot powdered sugar: 
one soft poached egg; either two zwieback, two rusks or two thin slices d wdl-toasted 


; ounces of water cereal gruel or 4 ounces of malt marrow, two graham 
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graham bread; 1 pint of hot skimmed milk plus a quarter volume of lime water flavored 
to taste (cocoa, vanilla, etc.). 

'^10 A. M.: One pint of hot parboiled whole milk and fifth volume of lime water; two 
rusks or graham crackers. 

“12.30 p. M.: Four oimces of creamed soup from vegetables, strained: 6 ounces of 
rare meat to chew; 4 ounces of well-mashed potato or baked potato (mealy inside), or 
carrot, peas, beans, cauliflower, Brussels sprouts or asparagus (all vegetables passed 
through a strainer and served with 15 Gm. of butter); 4 ounces (cooked weight) of pudding 
from rice, corn-starch, sago, tapioca, cream of wheat or farina, or 4 ounces of custard, 

S of sweet orange, grapefruit or prune whip, or chew 6 ounces of watermelon or canta- 
. ; half pint of hot wmmed milk. 

“3.30 p. M. : One hundred and fifty cubic centimeters of hot whole milk and quarter 
volume of lime water or 150 cc. of malted milk or weak cocoa. 

“6.30 p. M.: Two rusks or zwieback or two slices of well-toasted graham bread; two 
veiy soft poached eggs; 100 Gm. of sweet apple sauce or one baked apple (omit sldns), 
or juice of sweet orange or half of grapefruit; or chew 6 ounces of melon; 1 pint of skimmed 
milk, hot. 

“9 p. M.: Two hundred and fifty cubic centimeters of whole parboiled milk and 
quarter volume of lime water or 250 cc. of malted milk, hot. 

*^General Diet for Three Months, — If distress, patient should go back to seven- to 
twenty-one^lay diet. 

“7 A. M.: One pint of skimmed milk and half a gill of cream. 

“9 A. M.: Two pieces of toast without butter; juice of one sweet orange or grape- 
fruit or ripe melon or apple sauce or baked apple (do not eat skin) or marmalade; one 
dish of well-cooked cereal (oatmeal, farina or cream of wheat); two very soft poached 
eggs; 2 cups of hot, sweetened water. The water may be made more palatable by flavoring 
with cocoa, coffee or cream. 

“11 A. M.: One cup of bouillon (two cubes); two graham crackers. 

“1 p. M.: This should be the heavy meal of the day. It may consist of meat (rare 
beef, rare hamburger steak, lamb or white meat of fowl), fish (never fried), oysters, well- 
cooked spinach, cauliflower, carrots, squash, peas (hulled), string beans, Brussels sprouts, 
baked or mashed potatoes (in moderation), rice with gravy, simple pudding made from 
cereals, corn-staren, gelatin, well-cooked fruit sauces, simple cakes, no white bread (all 
bread should be made from dark flour and should be at least one day old) ; 1 pint of skimmed 
milk taken hot. 

“4 p. M.: One glass of hot peppermint water (20 drops of ‘essence' of peppermint 
to the glass), sweeten to taste and drink slowly; two graham crackers. 

“7 p. M. : A light lunch consisting of vegetable soup, simple salad, toast, soft em, and 
plain puddings or cake, with or without ripe cooked fruit sauces; 1 pint of hot skimmed 
milk. 

“Bedtime, 1 glass of malt marrow, malted milk or hot skimmed milk. 

** Medicinal MarvagernerU.' — This consists chiefly in the exhibition of antispasmodics 
(atropine, tincture of belladonna, bromides) to control h^'pcrperistalsis, orificial spasms, 
pain or nervous unrest. The average patient receives neither alkalis nor lavage.” 

4, Jarotzky {Milkless Diet with White of Egg and Butter ) . — ^Based on 
Pavlovas experiments which demonstrated that the first part of ingested 
milk, in passing from the stomach into the duodenum, provokes a closure of 
the pylorus with resulting retention for hours of the rest of the milk in the 
stomach and that milk, moreover, contains a large amount of substances 
that cause an abundant secretion of gastric juice, Jarotzky has evolved a 
milkless diet for the treatment of peptic ulcer. To give the stomach the 
greatest possible amount of rest, whites of eggs without salt and fresh butter 
are given alternately during the day. The uncooked whites of eggs, owing 
to their semiliquid consistency and their neutral reaction, pass quickly 
through the pylorus and into the duodenum ; in addition they have the prop- 
erty of fixing the free hydrochloric acid of the gastric juice. Fresh butter 
suppresses the secretion of gastric juice and accelerates the emptying of 
the stomach. In order to diminish the gastric secretion in cases of gastric 
ulcer with hypersecretion, Jarotzky maintains that the food should have a 
semiliquid consistency and should consist chiefly of starchy substances and 
fats; the quantity of proteins should be reduced to a minimum and the diet 
should never contain either milk or easily digested proteins. On the other 
hand, it is advisable to give these patients vegetable proteins which resist 
to a marked degree the digestive action of the gastric juice. The patients 
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should not be allowed to eat foods producing an abundant secretion of gas- 
tric juice, such as the yolk of eggs, bouillons, and. In general, meat and vege- 
table soups; foods containing a mixture of protein and fat (as beaten eggs 
and fat meats) are likewise not permissible. The use of milk by all patients 
with ulcer of the stomach or duodenum is strictly forbidden by this school 
of investigators, of whom Warren Coleman is the foremost representative 
in the United States. Not only should fresh milk not be allowed, but the 
addition of milk to gruels or to purees should be prohibited; the patient 
should not receive a single drop of milk. The regimen is also said to give 
good results in cases in which the ulcer is accompanied by gastric hypo- 
secretion. 

This diet was proposed by Jarotzky in 1910. It is said to be now widely 
used in Russia, both at the university clinics and in private practice; Kushe- 
levsky reported its use in 155 cases, in 1931. I quote from Jarotzky ’s 1925 
paper, published in English: 

' “In applying this diet, I have recourse to two other auxiliary remedies 
in order to lessen the secretion of stomach juice: (1) I restrain as much as 
possible the introduction of water into the organism of the patient either 
by mouth or through subcutaneous injection or through lavage. (2) I cease 
to introduce into the body of the patient any quantity of sodium chloride. 

“When I first adopted this method in or immediately after some cases of 
hemorrhage of the stomach, I introduced no food at all by mouth and fed 
the patient exclusively by way of nutrient enemas. But later I saw that, 
among these difficult patients, those who were fed by mouth with white of 
egg and fresh butter felt much better than those who were not fed by mouth. 
This is the reason why I give to the patient on the first day of clinical treat- 
ment the raw white of one egg in the morning and 20 Gm. of butter in the 
afternoon, increasing afterward every day the quantity of butter by 20 Gm.; 
consequently, on the tenth day the patient will take the white of ton eggs, 
and 180 Gm. of butter. He must swallow the white of every egg at once, as 
one swallows an oyster, without salt. 

“The main peculiarity of this method is the feeding of the patient with 
white of eggs and butter separately, at different hours of the day. This is 
based on the experiments of Pavlov and his followers, who showed that 
while the raw white of egg is not retained in the stomach and passes through, 
a mixture of albumins and fats, on the contrary, is retained in the stomach 
for several hours and provokes abundant secretion of the stomach juice. 

“The treatment of peptic ulcer during an acute paroxysm of disease is 
quite simple. The patient must stay in bed; a gradually increasing quantity 
of white of eggs in the morning and of butter in the afternoon is given to 
him. He is allowed no other food, drink or medicaments. I do not pre- 
scribe this diet to a patient for more than ten days, for it would cause him 
unnecessary vexation. After ten days of diet the patient may be fed in the 
morning by a diminished ration of the white of eggs, and in the afternoon by 
a watery soup with rice, pearl-barley, semolina, etc., and with some butter ; 
butter may also be given separately; afterward a rubbed puree of potatoes 
and other vegetables (such as carrots and turnips) boiled in water with but- 
ter but without salt may be given. Relying on the works of Pavlov and my 
clinical experience, I forbid during the treatment any use of milk to all 
patients sufifering from peptic ulcer and hyperchlorhydria.” 

6. Continuous Alkalinized Milk Drip , — ^As the direct opposite of the 
Jarotzky treatment (see above), Winkelstein (1933) maintains his patients 
on a continuous drip of alkalinized milk into the stomach. A Rehfuss tube 
is passed and connected to a gravity flask with a Murphy drip indicator 
interposed in the system. The solution employed consists of milk heated 
sufficiently to remove the chill and containing 5 Gm. of sodium bicarbonate 
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to the quart. This is allowed to drip into the stomach at the rate of 30 
drops per minute day and night, the patient thus receiving 3 quarts of milk 
and 1 ounce (16 Gm.) of sodium bicarbonate in the twenty-four hours. 
Theoretically such a solution neutralizes 9 quarts N/10 hydrochloride acid. 
Sedatives are employed, an occasional sip of the mixture is permitted to re- 
lieve dryness of the throat (but this is discouraged) and careful watch is of 
course maintained for symptoms of alkalosis. The patient seems to tolerate 
the tube very well as a rule. After two or three weeks, the tube is removed 
during the day and the patient receives bland feedings every hour or two 
(with alkalis and atropine) from 8 a. m. to 8 f. m. At 8 p. m. the drip is 
started again. After four weeks a second night fractional test meal is ob- 
tained and a roentgenological check-up, after which the treatment is con- 
tinued according to indications; several patients have continued, after dis- 
charge, to take the milk drip on retiring for a period of several months. 
Winkelstein's series of cases was small but the results obtained were very 
good. 

6. The Mucin Treatment . — Fogelson (1931-32) has found that a neutral 
mucin prepared from the stomach of the pig meets the requirements of an 
ideal antacid through its high combining power for free acid, its failure to 
markedly excite gastric secretion, its soothing and protective action, and its 
failure to disturb the acid-base balance of the body. In dogs, Kim and Ivy 
(1931) have shown that mucin has protective value since none of the ani- 
mals with biliary fistula developed the usual spontaneous experimental 
ulcers when given the substance. In the human, mucin lias already come 
to be much used, but the reader should distinctly understand that it is not 
proposed as a new type of treatment, but only as a substitute for alkalis 
in any of the usual dietary treatments; Rosenberg and Bloch (1933) feel 
that perhaps its demulcent action is also of importance. So far the reports 
are all very satisfactory and it seems certain that mucin can well be sub- 
stituted for alkalis in most if not all instances; but whether the proportion 
and rate of *'cures” will be any greater only the passage of much time will 
tell. Brown et al, (1932), in preliminary studies, havd found mucin therapy 
to lower the acid level in healing ulcer; in most instances the acidity rises as 
healing progresses under alkalis. 

The usual dose of mucin is % ounce (15 Gm.), a rounded tablespoonful, 
which is given at such intervals as is found necessary in the individual case. 
Perhaps the most usual practice is to give doses at intervals of two hours 
from 8 A. M. to 10 p. m., though in some instances it must be given hourly. 
In Fogelson’s 400 cases treated in two years, the average daily dose for 
three months has been 80 to 100 Cm., decreased one half for the next three 
months. Cases in which many times this quantity per day have been given 
are on record. 

Tufts (1932) has combined the mucin with milk and cream to lower 
viscosity and increase palatability. A mucin paste is made with cold water, 
forced through a sieve, and cream or milk added plus flavors such as choco- 
late syrup, malted milk or ovaltine. Eggnog has been similarly used as a 
vehicle. Atkinson (1932) has found that capsules often pass through the 
stomach undissolved or remain as a mass of mucin which the acid cannot 
penetrate. 

Rivers et al. (1932) have obtained a decided histamine-like secretagogue 
effect with some specimens of mucin, but it is my belief that the manufac- 
turers are now employing chemical and biological tests to eliminate batches 
containing this contaminant. 

7. The Pepsin Treatment . — -For several years Glaessner, of Vienna, has 
been treating ulcer by the subcutaneous injection of pepsin, the hypothesis 
beinjg that it ^cts aa a hormone to stiipulate the production of antipepsin — 
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which does not seem to me to be proved by any means. He and others — 
Loeper et aL; Buylla et al.; Hertzer — have independently reported satis- 
factory results, but since all of the patients have been on most careful 
dietary treatment as well, it is at least doubtful what part the pepsin played. 
Glaessner uses a filtered j^epsin solution which he believes to be active in 
ferment content but sterile and free from albumin. Twice a year tlie patient 
receives a series of thirty injections: 0.2 cc. either daily or every otlier day 
for three injections; then the same with 0.3 cc., and so on up to 0.5 cc.; 
twelve injections of the 0.5-cc. dose arc given and then the same steps are 
taken in reverse back to 0.2 cc. If anaphylactic symptoms appear, the prac- 
tice is to drop back to the next low^est dose and then proceed. 

8. Supplementary Medication , — For a discussion of the use of atropine, 
opiates, etc., see the treatment of pylorospasm, page 408. Silver nitrate is 
no longer in good repute with most practitioners, but the following answer 
to a query appearing in the Journal of the American Medical Association 
(88, 1438, 1927) indicates tiiat it is still favorably regarded by some authori- 
ties; I do not^know the name of the author of this reply. 

“Silver nitrate is not in vogue as much at present as it once was and as it 
probably should be. It has two effects in gastric ulcer; first, a possibly 
direct healing action on the ulcer as obtained from the application of 
astringents to ulcers elsewhere; and, second, a lessening of the gastric 
hyperesthesia, which complicates the ulcer and is responsible for most of 
the symptoms as well as interfering with the healing of the ulcer. An addi- 
tional protective action has been suggested, that of stimulating the secretion 
of gastric mucus, which has been proved to occur in dogs after application 
of 10 per cent silver nitrate solution. 

“The following technic is recommended: The stomach tube is passed, 
preferably in the morning before breakfast, and the stomach is emptied of 
its contents. Then, after a brief preliminary washing with a weak alkaline 
solution (1 teaspoonful of sodium bicarbonate to 1 liter of warm water), 
about 300 cc. of 1:5000 solution of silver nitrate is introduced into the 
stomach, evacuated after from a few seconds to one minute, and followed 
by washing with the alkaline solution, wdnch is less likely to irritate the 
stomach than the sodium chloride solution usually recommended for the 
purpose. 

“This treatment is repeated daily, the strength of the solution being 
gradually increased to 1:1000. When improvement has become established, 
the treatments are given on alternate days and finally once a week, the 
symptoms of the patient being the best guide for regulating the frequency 
and duration of the treatment. For stubborn or recurrent cases, when the 
appearance of argyria is feared, zinc, sulphate, in the same strength, may 
be substituted for the silver nitrate. When the stomach tube cannot be 
passed, the silver nitrate may be given by mouth in teaspoonful doses of a 
1:500 solution, three times daily before meals. This treatment cannot, 
however, be continued for a very long time because of danger of argyria, 
which is less with lavage, as the excess of silver is promptly removed.” 

(c) Treatment of Hemorrhage. — The indications here are to combat 
shock, relieve the thirst, prevent digestion of the edges of the exposed blood 
vessel, promote clot formation, restore the blood volume, and maintain 
nourishment. 

(а) Shock . — Morphine should be given hypodermically in practically all 
cases not only because of its influence in quieting the patient but because 
it greatly reduces fear, which is a contributing factor of great importance 
in shock; the later “splinting” effect upon the bowel is unfortunate but 
cannot be helped. 

(б) TAirst.— This symptom is combated by protoclysis oir bypodermo- 
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clysis with saline or Locke’s or Ringer’s solutions or by the intravenous in- 
jection of glucose; the stimulation of gastric motor activity by the injection 
of fluid into the rectum, whether for cleansing or retention, has not been 
proved. It is very important that one or more, of these methods be em- 
ployed to avoid dehydration. 

(c) Protect the Bleeding Area . — A good many years ago Rodman advo- 
cated the immediate lavage of the stomach, using the ordinary stomach 
tube and water somewhat above body temperature. The measure, desired 
to rid the stomach of clot which act(id as a stimulant, has not remained 
popular, but Soper (1931) has reintroduced a new kind of lavage: The 
nasal mucosa is shrunk with 2 per cent cocaine hydrochloride, a Levin tube 
with a tip finished like that of the ordinary soft rubber catheter is passed 
by that route — slowly to prevent coiling, the patient swallowing water with 
each advance of the tube — siphonage to a bottle is established, and the 
stomach thus kept cleaned out. It is felt that the raw surface is protected 
from corroding gastric juice by this method, and that nausea and vomiting 
are prevented and the patient kept remarkably comfortable. The hemo- 
static agents are injected through the tube directly into the stomach and 
egg albumin and gelatin water arc given by the same route. On the third 
to fifth day the tube is passed on down into the duodenum, intravenous in- 
jections of glucose are discontinued, and a high calorie mixture of raw eggs, 
milk, cream and lactose is fed through the tube. At the meeting in which 
Soper read his paper there was adverse criticism of his method on the basis 
of irritation from constant presence of the tube, but as the essayist pointed 
out, no one criticized who had used the tube. 

(d) Promote Clot Formation. — Quiet, of both body and stomach, is of 
course the chief measure here. Morphine is of great help. The ice-bag 
applied to the epigastrium, a measure staunchly persisted in by many prac- 
titioners of experience, may really quiet the stomach in some indirect way 
but probably is chiefly effective in aiding the patient to lie motionless. 
Soper (see above) • believes that he promotes stomach rest by frequent 
siphonage; Andresen (see below) would rest it by keeping food in it; 
Hendon (see p. 164) has kept the stomach completely empty for several 
weeks by administering glucose continuously by vein. 

The introduction of blood coagulants directly into the stomach by Soper 
has been mentioned above. It is doubtful whetlier any of these thrombo- 
plastic substances, which are made from the brain tissue of animals, are 
worth anything when injected subcutaneously, and inlravenuus introduc- 
tion is probably dangerous; indeed anaphylactic symptoms must be cau- 
tiously watched for when injecting under the skin. Nevertheless, worth or 
not, these substanccjs are usually injected in doses as stated on the package, 
in all cases even though blood examinations do not show a reduction in 
clotting capacity of the blood. Serums arc also used, though with what suc- 
cess it is not possible to state in any reliable fashion: normal horse or rab- 
bit serum, 10 cc. or more, intramuscularly at intervals of three or four 
hours for several doses; anaphylaxis is to be forestalled by determining 
hypersensitiveness by the usual preliminary tests. Human serum or whole 
blood, 10 cc. or more, is sometimes injected intramuscularly; one argument 
advanced in favor of transfusion in hemorrhage is the coagulant property 
of the injected blood. 

Calcium given by mouth is probably worthless in combating hemor- 
rhage. Two or three intravenous injections of calcium chloride or gluconate, 
5 to 10 CC- of a 10 per cent solution, at four- to six-hour intervals, or the use 
of parathyroid extract (parathormone-Lilly and Parathyroid hormone- 
Squibb are the Cotmcil-accepted products to which this dosage applies), 
15 to 30 units three times repeated at eighteen- to thirty-six-hour intervals. 
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will develop all that can be expected from this type of therapy, according 
to Cantarow (1931). Afenil, N.N.R., is a molecular compound of calcium 
chloride and urea, which is given intravenously; it is claimed that this com- 
pound is less irritating than calcium chloride when given into the vein. 
The contents of one of the commercial ampules is the dose, which may be 
repeated after a few hours. 

Eason (1932) avails himself of the local styptic action of concentrated 
glucose by having the patient swallow % ounce (15 cc.) of 60 per cent 
solution hourly during the day and at night also during hours of wake- 
fulness. 

(e) Restore Blood Volume . — ^The various methods of introducing fluid 
into the body have been mentioned under the head of thirst Regarding 
the advisability of immediate blood transfusion, both for increasing the 
clotting power of the blood and filling out the vessels, there are two schools 
^of thought. Perhaps most physicians fear the injection of more than 150 
to 200 cc. for fear the induced rise in blood pressure will blow out the clots. 
Some scoff at this diffidence, however, and deny the occurrence of such 
rises; Smithies (1931) often advises as many as four transfusions of at 
least 500 cc. of blood in twenty-four hours. 

(/) Diet . — The vast majority of the profession is in favor of keeping 
all food out of the stomach for several days, employing glucose intraven- 
ously either intermittently or by venoclysis, or feeding by rectum. It must 
be admitted that not much nutriment can be introduc^ed by the latter route, 
since we arc limited to the giving of glucose, peptones and alcohol. The 
following is a typical formula, the whole of this mixture being injected 
slowly from the enema can three or more times in the twenty-four hours. 


Witte’s peptone 25 

Alcohol (50 per cent) 25 

Glucose 25 

Saline solution to make 250 cc. 


Andresen maintains that on the basis of Carlson’s showing that an empty 
stomach is never at rest, the stomach should be kept at least partially filled 
from the beginning with food substance that combines readily with the 
gastric juice and does not overstimulate its production. He uses a liquid 
mixture of gelatin 1 part, lactose 3 parts, water 30 parts, plus the juice of 
one orange. Beginning with 4 to 6 ounces (120 to 180 cc.) of this every one 
and one-half to two hours, after two or three days he substitutes a soft 
gruel of cereal 16 parts, milk 14 parts, cream 4 parts, and lactose 3 parts, 
for alternate gelatin feedings, and through gradual increase in the milk and 
on the seventh day adding egg and custard, has his patients on full ulcer 
diet again in nine days without them having been severely denied food in 
the interim. The method is said to have been succeeding well for a num- 
ber of years at the Long Island College Hospital. 

{d) Treatment of Perforation. — ^Acute perforation demands immediate 
surgical intervention. Most patients recover who are operated upon within 
six hours after the perforation has occurred; for each hour after that time 
the chances of death are greatly increased. 


MUCOUS COLITIS 

Individuals suffering from chronic mucous colitis are decidedly neuras- 
thenic; they are invariably constipated and may suffer from any of the 
dyspepsias elsewhere described; they pass considerable quantities of tena- 
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cious mucus either as a coating to hardened fecal masses or in large masses 
alone; and they may or may not have occasional paroxysms of severe ab- 
dominal colic followed by the evacuation of these mucous masses. Abdomi- 
nal tenderness is oftentimes constantly present especially on the left side. 
Blood in the stool is very rare in uncomplicated cases. 

THERAPY 

For some reason many physicians have come to believe that any treat- 
ment of this condition is unavailing. Nothing could be farther from the 
truth, for it is many times not only possible to relieve the colitis but in do- 
ing so to actually cure the neurosis as well. Bastedo (1920) very justly 
holds up for ridicule the flippant statement of a speaker before a state medi- 
cal society who said that “the prognosis is absolutely hopeless, the treat- 
ment is nil, and the sole prophylaxis would have been to sterilize the 
grandfather.” 

Bastedo approaches the treatment as follows: “In determining the 
method of treatment, two facts stand out prominently: (1) That retained 
mucus is harmful mucus, and (2) that the cure requires a long course of 
treatment. I am wont to tell my patients that a year is the minimum time 
in which a cure can be effected. The treatment is directed at the preven- 
tion of the accumulation of mucus, and at the removal of the associated 
conditions, such as colic, constipation, intestinal toxemia, disturbed gastric 
conditions, bad mental states and depressed general health.” 

Constipation. — ^The treatment of this symptom is that of any form of 
constipation; for a full discussion, see page 431. 

Removal of Mucus. — It is for this purpose that colon irrigations from 
a height of 2 feet are principally employed, using either a No. 34 French 
tube, velvet-eyed with a closed end, inserted about 6 inches, and used for 
both inflow and outflow of the fluid after the colon has been filled to ca- 
pacity, or employing the two-tube method in which a 20 to 24 French 
soft rubber velvet-eyed catheter is inserted 6 inches for inflow, and a 30 or 
32 French velvet-eyed closed-end rectal tube (or stomach tube) inserted 
3 or 4 inches for outflow. The tubes are inserted about fifteen minutes after 
an evacuation enema of plain water has cleared the rectum and lessened 
the chances of disturbances from defecation reflexes. Plain water, slightly 
above body temperature is used, usually 6 to 10 gallons in the course of an 
hour, the first gallon with the patient on the left side with knees drawn 
up in order to clean out the lower colon, then for the remainder of the time 
on the back in order for the fluid to’ reach the cecum. Saline would make 
the patient very thirsty, and it is doubtful if the vaunted ability of sodium 
bicarbonate to dissolve mucus outweighs the disadvantages of its stimula- 
tion of the kidneys, disturbance of acid-base balance and tendency to cause 
gas and colic. 

These irrigations are usually employed every day or two for a week, 
then every three or four days for several weeka longer, and then once a 
week for as long as considered necessary. Bastedo is well known as cham- 
pion of the colon irrigation; it is his technic which is described above. 
However, a great many physicians do not accept the method as rational — 
Soper (1932) holds that the more one irrigates the more mucus one gets, 
and that if continued long enough the “foul-smelling material” described 
by Bastedo can be secured in persons with normal colons, being, in his 
opinion, the normal contents of the ileum changed by the treatment. Cer- 
tainly the commercialized irrigation specialist, who gives “internal baths” 
for all ailments under the sun, should not be encouraged by the medical 
profession. 
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Diet. — ^The diet described in the treatment of nervous 'indigestion (see 
p. 406) suffices excellently here, for there is perhaps no class of patients who 
profit more, at least in the beginning of their treatment, from the removal of 
excess “roughage” from the diet. Indeed, these patients should be treated 
in all particulars as is the nervous dyspeptic. 

Treatment of the Attacks of Colic. — Morphine is of course contraindi- 
cated here because of the frequent recurrence of the attacks. Bastedo 
finds that castor oil by mouth and a hypodermic of codeine pliosphate, ^ 
grain (0.03 Gm.), and atropine sulphate, grain (0.001 Gm.), plus hot 
applications to the abdomen in the form of a hot-water bag, electric pad, 
poultice or stupe (method on p. 131), or a hot bath, will be followed by re- 
lief and sleep in most instances. If this fails, however, he irrigates, and, 
if relief is still not obtained, puts the patient in the knee-chest position and 
slowly injects into the colon % to 1 pint (250 to 500 cc.) of warm olive or 
cotton seed oil, the injection often being followed after a few hours by the 
passage of an abundance of mucus and the disappearance of the colic. 

Nonspecific Proteins . — Rafsky (1931) has had some success with this 
type of therapy (methods on p. 327), which would seem also the basis upon 
which to account for the responses sometimes had by Mateer and Baltz 
(1932) with autogenous vaccines made from the stools. 


ULCERATIVE COLITIS 

Nonspecific chronic ulcerative colitis is characterized by a chronic in- 
flammation of the mucous membrane and walls of the large intestine, in 
the pathologic picture of which ulceration predominates. The ulceration 
usually begins in the rectum and spreads upward eventually to involve the 
entire colon. It may, however, affect any one part, or several separated 
parts, of the tube. The course is in most cases a chronic one, extending over 
months and years, but the symptoms are not usually continuous during this 
time for there are often long periods of remission between severe attacks of 
the malady. The symptoms are fever, malaise, prostration, protracted and 
persistent diarrhea with some tenesmus, and the passage of blood, mucus 
and pus. Distress from gas, and griping and other sensations along the 
course of the colon, are often experienced. Much weight is lost, a peculiar 
gray pallor is common, and varying degrees of anemia exist. In the very 
severe cases, the body has a peculiar odor and the face a hopeless expression. 
Bargen, of the Mayo Clinic, has described a diplostreptococcus of definite 
morphological, cultural and biological properties as the causative agent in 
the disease, but gastro-enterologists are not unanimously in agreement with 
him. Many observers hold with Hurst, in England, and Crohn, in this 
country, who believe that ulcerative colitis is a form of chronic bacillary 
dysentery. The recent studies of Buttiaux and Sevin (1931), in Lille, indi- 
cate that certain organisms ordinarily regarded as saprophytic — such as 
Bacillus coli — ^may under some circumstances have their virulence enhanced. 
The role of Endamoeba histolytica and Balantidium coli must also not be 
overlooked. 

THERAPY 

Colic.- -During the course of a severe attack, hot stupes applied to the 
abdomen, according to the method described on page 131, often bring relief; 
morphine, Vs to % grain (0.008 to 0.015 Gm.) or, preferably, codeine, 1 
grain (0.065 Gm.) may be needed. ' ^ 
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Diarrhea. — ^In all cases some attempt must be made to control the diar- 
rhea, though it is a fact that such success as rewards these efforts is nearly 
always only temporary. The following drugs are usually tried out in 
succession: 

Bismuth subcarbonate, 20 to 30 grains (1.5 to 2 Gm.) every three hours. 

Bismuth betanaphthol, 10 grains (0.6 Gm.) every four hours. 

Calcium carbonate, 15 to 30 grains (1 to 2 Gm.) every four hours. 

Calcium glycerophosphate, 10 to 15 grains (0.6 to 1 Gm.) every four 
hours. 

Acetyltannic acid (Tannigen), 3 to 10 grains (0.2 to 0.6 Gm.) every four 
hours. 

Protan, 20 to 30 grains (1.3 to 2 Gm.) every two hours. 

Local Applications. — ^Attempt is often made, by means of antiseptic 
enemas or topical applications, to bring about healing of the ulcers. On 
this head I shall repeat here what was written on page 61 when discussing 
the treatment of bacillary dysentery: The silver salts are principally used 
locally: an enema of 500 cc. of 1:100 argyrol (mild silver protein) solu- 
tion, or 1:500 protargol (strong silver protein). Copper sulphate is fre- 
quently used in 0.5 per cent strength, or 2 per cent tannic acid solution. 
These solutions, the silver salts especially, stimulate an acute reaction and 
a reparative process, but the balance between inflammation and repair is 
not always easy to strike; they should therefore not be repeated too often. 
Ten per cent silver nitrate, rarely stronger, may be applied directly to the 
rectal ulcers. 

Diet. — ^These patients profit by a soft diet from which all excess roughage 
has been removed; such a diet has been fully described by Alvarez (see 
p. 406). Larimore (1928) has called attention to the fact that there may 
also be some degree of avitaminosis in ulcerative colitis. Good results fol- 
lowed the addition of tomato juice and cod liver oil to the diet in 4 of his 5 
cases. Sec also discussion of the apple diet, page 60. 

Vaccines and Serum. — Bargen has prepared a vaccine with the organism 
that he considers causative. In his hands its use has seemed to hasten re- 
covery, and Fradkin and Gray (1930) have also reported satisfactory re- 
sults; however, bearing in mind the variable course of this disease and the 
fact that other observers have not equalled these successes, it is perhaps too 
early to adjudge the value of this treatment. Strcicher and Kaplan (1930) 
report favorably upon the use of an autogenous polyvalent vaccine and do 
not accept the Bargen bacillus as the primary etiulogic factor. A serum, 
prepared by immunization of the ho^se with the organism which Bargen 
considers specific, has been used by Bargen, Rosenow and Fasting (1930), 
apparently with some success. I would remind the reader that good results 
have been obtained in many diseases by simple nonspecific protein therapy. 

Mercurochrome. — ^In his 1926 report, Young collected 7 cases of ulcera- 
tive colitis which were apparently rapidly cured by the intravenous adminis- 
tration of mercurochrome. For the methods of using this drug, see page 163. 

Intestinal Oxygenation. — ^For several years, Felsen (1931) has been 
studying the effects of altering the gaseous tension in the intestines by the 
rectal introduction of oxygen. Experience has shown that the average 
acutely ill adult will tolerate 250 cc. (measured by water displacement as it 
comes from the tank) given alternate hours between 8 a. m. and 8 p. m. 
Passage through warm water heats the gas, which is then allowed to enter 
through an ordinary soft rubber catheter introduced only a few inches. 
There is moderate distention of the bowel as far as the pylorus, but much 
of the gas is apparently rapidly absorbed since very little is ejected from 
the rectum. Felsen believes that this treatment leads to the diminution of 
spore-^bearing anaerobes, encourages the superficial growth of obligatory or 
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facultative aerobes, and favors a homogeneity of intestinal flora; the effect 
of oxygen on the intestinal tissue proper is even more speculative. Forty 
cases thus treated, with adequate controls, were apparently much benefited. 

Calcmm and Parathyroid. — Haskell and Cantarow (1931) have used 
these drugs with satisfaction in 9 of 10 patients. Calcium lactate, 30 grains 
(2 Gm.) or calcium gluconate, 60 grains (4 Gm ), orally three or four times 
daily, three and a half to four hours after meals, the patient being cautioned 
not to eat between meals; 20 to 30 grains (1.2 to 2 Gm.) of ammonium 
chloride was given with the calcium salt to increase its utilization by raising 
the hydrogen ion concentration of the tissues. Parathyroid extract was 
injected intramuscularly, 20 to 30 units, at intervals of forty-eight to 
seventy-two hours. 

Surgery. — Ileostomy is a life-saving measure in severe cases because it 
puts the bowel at rest, but it is a confession of defeat in a disease for which 
we should be able to find some specific or at least systemic remedy, and it 
does not stop the destructive process in the intestinal wall. 

Specific Therapy. — See bacillary dysentery, page 57; flagellate dysen- 
tery, page 62; amebic dysentery, page 50. 


CONSTIPATION 

Most adult individuals have a movement of the bowels once every day, 
though there are some for whom it seems natural to have a movement only 
every other day or even every three or four days. It is only when the move- 
ments become irregular in their occurrence, or require some artificial aid 
to bring them about at all, that we can speak of the individual as being con- 
stipated. That habitual constipation may cause no detectable symptoms is 
of course well known, but it is equally true that it may give rise to quite a 
host of ailments. A partial list of these findings, objective and subjective, 
has been given by Boles: “In my experience these symptoms in the order of 
their frequency arc lack of endurance, disinclination for work or play, 
headache, irritability, vertigo, anorexia, flatulence, nausea, mental and 
physical depression, anxiety or fearfulness, and insomnia. Objectively one 
may find a coated tongue, fetid breath, sallow complexion with pigmentation 
below tJie eyes and in the armpits, anemia, malnutrition, poor circulation 
as shown by cold hands and feet and low blood pressure, brittle hair and 
nails, and other cutaneous conditions, such as acne, eczema rubrum and 
seborrheic eczema, erytluima multiformc, purpura, lichen planus, and urtic- 
aria. Among the neurologic conditions frequently associated with constipa- 
tion are neurasthenia, neuroses of various sorts, neuritis, neuralgia, loss of 
memory and lack of concentration. ...” 

A few earnest scientists have modestly stated their conviction that these 
symptoms are due to the absorption into the circulation of toxins, this 
absorption taking place by reason of the fact that more time is allowed for 
putrefactive changes to take place in the colon and also for the products 
of these changes to make their way through the mucous membrane. This 
is the so-called “auto-intoxication” about which unbalanced faddi.sts are 
howling down the highways and byways with such unremitting gusto nowa- 
days. Such intoxications may take place, but it is much more likely, as 
suggested by Alvarez, that the symptoms derivable from constipation are 
entirely due to reflexes engendered by distention of the bovrel with retained 
feces; certainly the very quick relief which often follows upon the emptying 
of the bowel is much in favor of this belief. However, the whole subject is 
still sub judice. 
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Several types of constipation are to be distinguished. First and fore- 
most, because of their numerical superiority, are the victims of spastic con- 
stipation. They are patients who are ufeually not only of a nervous tem- 
perament but are actually neurotic, they are thin, they complain of ill-defined 
scattered areas of tenderness in the abdomen, and their stools are ribbon- 
like, pencil-shaped, or are passed in small pieces accompanied perhaps by 
mucus; this type of individual is almost certain to clamor for the oppor- 
tunity of giving a minute description of all these things. Examination dis- 
closes the fact that the cecum is usually dilated, tender and ptosed; the 
sigmoid is easily palpable through the abdominal wall as a tender cordlike 
structure. Spasm of the sphincter, hemorrhoids, fissures, infected crypts, 
etc., are often associated with these cases. Atonic constipation is the exact 
opposite of this spastic type. Its victims are persons of the quiet, steady, 
phlegmatic make-up, usually well up in years; they are often obese and 
anemic. Their constipation is due to habitual disregard of the call to de- 
fecate, to weakness of the voluntary muscles concerned, to anal sphincter 
spasm, or to unphysiologic posture for defecation. Individuals of this type 
often take too little food containing the sort of residue that acts as a me- 
chanical excitant to peristalsis; they are eaters of white bread, sweets (sugar, 
that is) , and excessively cooked foods. Another factor may be insufficient 
exercise, though one must be careful in making any positive assertion here, 
for, as Boles remarks, “letter carriers are said to be a constipated lot.” The 
other types of constipation arc due cither to adhesions, pressure of other 
organs or of new growths upon the bowel, or to reflexes from eyestrain, 
chronic appendicitis, gallbladder disease, inflammation of the female adnexa, 
or of the stomach, liver or pancreas, etc. In infants one must also at times 
reckon with lack of ability or desire to use the expulsive forces necessary 
for defecation. 


THERAPY 

In an ancient recipe for rabbit stew one is enjoined to “first catch your 
rabbit.” How sound that advice is when applied to the subject in hand; 
first be sure that the patient before you is suffering from simple constipa- 
tion before you undertake to treat him. Gynecological, proctoscopical, sig- 
moidoscopical, roentgenological, internological (if I may coin the word) 
examinations may reveal many primary or secondary organic causes for the 
constipation ; give the patient the benefit of these examinations, and only if 
they are convincingly negative consign him to the class of either spastic or 
atonic constipates, and treat him accordingly. 

(a) General Treatment. — It has been loudly proclaimed in certain 
quarters that any case of simple constipation can be absolutely cured with- 
out the use of any drug, or, indeed, of any remedial agent or measure other 
than certain “mental cathartics”; that is to say, if we can get the patient 
to cease being constipation-minded, he will cease to be constipated. This 
is doubtless true in the main, but it is a fact worthy of careful note that those 
practitioners who have enjoyed most success with this method have been 
handling principally patients of sufficient means that they could sojourn 
for a period of several months in an agreeable sanatorium or resort, or travel 
at sea or abroad for a like period, without suffering the least disruption in 
their affairs. Such patients are the exceptions and do not concern us here. 
Of course much can be done, and must be done, in the attempt to Overcome 
the neurological imbalance of most of our constipated patients, but I think 
that the present tendency to cry fie upon all practitioners who resort to the 
prescription of enemas, drugs, etc., for their work-a-day patients is not 
only atupid and eilly but is actually subversive of the best interests of medi- 
cal practice, ttie aim of which is, after all, to cure or to alleviate by some 
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practicable means the ailments of those who toil and moil and are made ill 
thereby. 

(6) Diet. — ^The atonic individual will nearly always be found to be 
taking too little ^‘roughage*' in his diet. Such patients will greatly profit 
from the addition to tlie menu of lettuce, celery, the endives, spinach, carrots, 
beets, 'string beans, figs, dates, raisins, and cooked fruits, especially prunes. 
It is in these cases, too, that bran serves its best purpose; it contains a con- 
siderable amount of indigestible cellulose which by its bulk adds to the dis- 
tention of the- intestine, and also gently titillates the mucous membrane by 
reason of the spicate shape of its particles. Cowgill and Anderson (1932) 
have shown that the washed and unwashed preparations are of equal value, 
thus disposing of the contention that the contained phytin is an important 
laxative. Bran must be taken in ratlier large amounts and indefinitely. 
It may be taken stirred up in water after meals, but most patients will soon 
tire of this dose; nor is it neicessary to make a '‘medicine^^ of it for there arc 
many pleasant bran recipes available — for cookies, muffins, breads, cakes, 
macaroons, biscuits, etc. Many patients take it enjoyably stirred up with 
other foods or else to replace in part or whole the morning cereal, in which 
case it is eaten with sugar and cream. Those persons, however, in whose 
intestinal tract excessive cellulose digestion takes place, will not do well 
upon bran which will only add to their distress from gas; in these cases agar 
is often useful. Agar passes through the intestinal tract without undergoing 
bacterial digestion and merely softens and adds bulk to the feces by virtue 
of its property of retaining water. It is best used in the form of shreds or a 
coarse powder, for when finely pulverized it may produce colic, according 
to Fantus. It may be necessary to employ agar in several tablespoonful 
doses; it may be incorporated with the foods just as described in the case 
of bran. Psyllium is a small brown seed that exudes a considerable amount 
of mucilaginous material when it is moistened. The dose is 2 to 4 teaspoon- 
fuls stirred up with twice as much hot or cold water until a gelatinous mass 
is formed, which is then taken with cream or sugar, with stewed fruit, or in 
soup; a combination with agar has recently become commercially available. 
In the small amounts in which it is taken, psyllium does not usually in- 
crease gaseous distention. 

The spastic individual is usually not one for whom it is advisable to 
prescribe “roughage,” for two reasons: In the first place, he needs anti- 
spasmodic measures (bromides for awhile are sometimes very profitably 
used in these cases) rather than the introduction of substances calculated 
to stimulate peristalsis; and in the second place, he is often the victim of 
colitis (sec p. 427) or of a fissure, the healing of which will in itself correct 
the constipation. Of course if he is a decidedly neurastlienic person he 
must be treated as such; the reader is advised to turn to Alvarez' discussion 
of the treatment of nervous indigestion on page 404. Drugs or enemas 
must nearly always be used for awhile in these cases. 

Much water should be drunk by all constipated persons. 

(c) Exercise. — General exercise of the body is of importance in atonic 
cases, but massage of the abdominal muscles, or its substitute, the rolling 
of a 6- to 8-pound ball over the abdomen for about ten minutes each morn- 
ing, has been frowned upon of late because of the danger of causing injury 
to deep structures by abuse of these measures. In spastic cases, exercise 
is of course valuable for its general tonic effect, but it is doubtful if it di- 
rectly affects the constipation. 

(d) Habit.— The stool should be visited by every person every morning 
after breakfast. Too often housewives, who are very busy at this timCj 
“put it off” until the desire is no longer felt. When the necessity of this 
regular daily visit is impressed upon constipated patients they often ac<^pt 
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the advice and carry it out with a grim determination, but this very grim* 
ness often defeats their purpose, for defecation is accomplished only by the 
maintenance of a very nice .balance between contraction and relaxation. 
A few puffs of a cigarette, a few peeps at a newspaper or magazine, is a 
recipe well known to many men. Sometimes placing the feet upon the 
round of a chair so that the thighs are flexed on the abdomen is helpful; 
certainly the principle is anatomically and physiologically sound. 

(e) Enemas. — It is very probable that the habitual use of enemas is 
much to be preferred to the habitual use of cathartic drugs, but it is well to 
bear in mind that the attempt should be made to gradually lessen the amount 
and the frequency of the enemas just as we do of the drugs. There are 
enemas and enemas. The daily injection of a quart of nice warm comfort- 
able water is worse than useless; it soothes the bowel, lulls it to sleep as it 
were, and, though it may flush out a great deal of the fecal material, has 
never yet cured constipation. What is wanted is the injection of not more 
than a pint of water and that preferably cool: thus congestion is lessened 
in the hemorrhoidal area and the sluggish bowel is given some stimulus to 
act. McKenney says: “Should the pelvic colon and rectum be emptied in 
this way, after breakfast, daily for a week and every other day for another 
week, then, perhaps, once a week for awhile, it is not at all uncommon in a 
few weeks to have daily unaided natural bowel movement with restoration 
of sensation and tone to the lowered bowel. A large, hot enema, on the 
contrary, soothes the bowel, causing loss of sensation with no incentive to 
contraction and thus the bowel distends easily and loss of tone is the result.” 

The content of the enema also deserves the closest attention of the phys- 
ician. Hirschman has recently emphasized, what others have long ago 
stated and proved, that the ordinary soapsuds enema is so irritating to even 
the normal bowel that for some time after its use the mucous membrane pre- 
sents an angry red appearance; yet it is the enema nearly always ordered 
and used. Says Hanes: “Yet when an enema is ordered in a hospital, soap- 
suds will be given in 90 per cent of cases unless no soap can be found or a 
guard is, by to prohibit its use.” The routine enema should be of physiologic 
saline or of 1 per cent sodimn bicarbonate (1 teaspoonful to the pint of 
water) . Irritating substances must of course be added to the enema at times, 
but this should be done only when there is reason to believe that plain water, 
physiologic saline, or sodium bicarbonate solution will not serve the purpose. 

Levy has reported a formula with which he claims to have gotten very 
good results in cases that have resisted milder measures He makes a 
mixture of 5 cc. of rectified oil of turpentine, 25 cc. of cotton seed oil, 45 cc. 
of glycerin, and 45 cc. of soft soap. * One to 2 teaspoonfuls of this mixture 
are added to 4 ounces of water which is injected into the rectum by means 
of a rubber bulb syringe holding exactly this amount. The action is quick 
and complete. 

Graham pointed out some years ago that if rapid evacuation of the 
rectum and pelvic colon is desired, a 5-grain (0.3 Gm.) quinine dihydro- 
chloride suppository will promptly produce a large but not a watery stool. 
Glycerin suppositories have of course been in use since time out of mind. 

The Oil Enema . — ^This subject is considered under a separate heading 
here because I believe it worth while to tlms draw especial attention to it. 
About twenty-five years ago (1909-10), Lipowski wrote somewhat exten- 
sively upon what he believed to be a common type of constipation, namely, 
that in which there is excessive absorption of fluid from the colon with the 
resultant abnormal drying out of the fecal masses ; these hard fecal masses 
Cause congestion of the colonic mucosa, and the congested mucosa resurbs 
excessive amounts of fluid. The oil enema breaks in on this vicious circle 
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by keeping the feces soft and thus preventing the congestion which permits 
the exaggerated resorption — ^but it must be properly given, that is to say, 
the_ oil must make contact with the liquid contents of the ascending colon, 
which it will then keep in a semiliquid state in two ways: First because 
it is in itself nonabsorbable, and second, because it interferes with the dif- 
fusion of water into mucosa. Fantiis (1930) describes the technic as 
follows: 

“For self-administration, the patient should have everything prepared 
before going to bed, so that he does not have to get up after taking the in- 
jection. The bottle of oil is placed in a basin of hot water until it has ac- 
quired blood heat (100 F.). An ordinary fountain syringe might be used, 
provided the nozzle has a sufficiently large bore to permit the oil to pass 
readily. Though it is intended that the oil should be introduced slowly, the 
bag usually has to be hung from 2 to 3 feet high owing to the viscosity of 
the oil, which makes it run rather slowly. The clip should be placed within 
(/asy reach of the patient. Having poured the warmed oil into the bag, the 
patient lies on the left side with a folded towel and a firm pillow underneath 
the buttocks. The nozzle is inserted into the anus, and the oil permitted to 
flow. Should the patient experience distress or desire to move the bowel, 
the flow of the oil is checked and the patient remains quiet until the desire 
has passed. It might then be possible to introduce an additional quantity of 
oil. It is usually best, however, to be satisfied with the introduction of an 
amount that can easily be retained. A piece of absorbent cotton or a 
woman’s sanitary towel or both may be applied to prevent accidental soil- 
ing of the bed, for the passage of flatus may be accompanied by a spurt of 
oil. The patient should understand that, unless the oil remains in the in- 
testine for several hours at least, satisfactory results cannot be expected.” 

In the beginning, the patient may not be able to retain more than 70 cc., 
but is usually able in the course of time to build up to 250 or even 500 cc. 
In children, 50 to 100 cc. may be reached; in infants, 15 cc. Of course after 
awhile the attempt must be made to reduce the quantity of oil and increase 
the time interval between injections. 

Olive oil, poppy seed oil, oil of sesame, cotton seed oil, and petrolatum 
are used for this purpose. The latter would seem to be preferable to all the 
others for the reason that it is nonsaponifiable ; some of the fatty-acid prod- 
ucts of saponification form soaps which are irritant. 

The reader is here advised that water enemas are much more valuable 
than oil for the breaking up and removal of impacted feces. 

(/) Drugs . — 1 believe that the few^ drugs discussed below constitute a 
quite sufficient list of cathartics for use in the treatment of constipation, 
bearing in mind that one should always have at least a hope of bringing 
about a return to that normal state of affairs in which all medication is 
unnecessary. 

1. Cascara Sagrada , — This drug is a mild yet reliable cathartic, though 
one occasionally finds a patient in whom it fails to act. When there is com- 
plaint of griping, investigation usually discloses that it is being taken in 
overdose.' It acts by stimulating colonic peristalsis and at the same time 
decreasing antiperistalsis; the “defecation reflex” is perhaps also stimulated. 
The ideal dose is one that will produce a single formed, but slightly soft, 
stool in the morning when it has been taken on retiring the previous night. 
The dose of the aromatic fluidextract necessary to accomplish this is from 
1 to 3 drachms (4 to 12 cc.). The drug may be taken before meals and at 
bedtime, or all in one dose at bedtime. It is sometimes possible to gradually 
reduce the dosage. Fantus gives the following dosage of the aromatic fluid- 
extract for chil^en: 
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Cc. 

Child, 6 months old 1 

Child, 18 months old From 2 to 3 

Child, 3 years old 4 

Child, 3 years old From 4 to 8 


The adult dose of the plain fluidextract is 15 to 60 minims (1 to 4 cc.), 
but this preparation is so bitter that it seems needlessly cruel to prescribe it 
for adults, and children can hardly be made to take it at all. The use ofv 
cascftra sagrada in patients with the spastic type of constipation is very 
doubtfully advisable. 

2. Senna , — ^This drug is more powerful than cascara sagrada and also 
much more prone to cause griping and general abdominal soreness. It acts 
by stimulating peristalsis in the colon and is definitely contraindicated in 
spastic constipation and any type of intestinal infiammation. The dose of 
the fluidextract is % to 1 drachm (2 to 4 cc.), if taken at one time, or 8 to 
16 minims (0.5 to 1 cc.), several times daily. Four to 8 minims (0.25 to 
0.5 cc.) of the tincture of belladonna added to each dose will antagonize 
griping. The official syrup has a full dose of 1 drachm (4 cc.) and the 
aromatic syrup of the N.F., 2 drachms (8 cc.). Children prefer the latter; 
15 drops for an infant of one year. Such nostrums as “castoria^' and “syrup 
of figs,” which owe their chief value to senna, should not be used. Senna 
may also be pleasantly taken as the compound glycyrrhiza powder; which is 
official ; adult dose, 1 drachm (4 cc.) or more, stirred up in water. 

Dosage of compound powder of glycyrrhiza for children fFantus) 


Age of child. Om. 

6 months 0.60 

1 year 0.90 

2 years 1.20 

3 years 2.00 

6 years 3.00 


3. Aloe . — ^Aloe increases the tone of the colon very greatly, sometimes 
almost to a spastic condition ; its griping tendency is notorious. The official 
pill, which contains 2 grains (0.12 Gin.), is likely to be too large (I believe 
it will be omitted from U.S.P. XI) . Fantus offers the following prescription: 

Gm. 

H. Powdered aloe gr. xxiij 1.5 

Powdered soap gr. xxiij 1.5 

Mix. Make a mass and divide into 30 capsules. 

.Label: One three times a day after meals. 

“If this daily dose is insufficient, the patient may be directed to use two 
or three of these pills, as required, and to return for another prescription 
when the quantity prescribed has been consumed. After regularity of bowel 
evacuation has been secured by means of such pills for a week or two, one 
dose a day is dropped weekly or monthly, as the case may permit, provided 
the desired effect continues; and, in this way, the cathartic habit may be 
avoided. When failure after faithful and repeated trial renders it apparent 
that the patient seems incurably constipated, then it is best to give him a 
prescription for pills of sufficient size to secure a thorough evacuation when 
one daily dose is taken. Such a pill is to be administered at bedtime on the 
day that the patient has been without a bowel movement. . • . ” 

> The active principle, aloin, should be reserved for use only when ex- 
cessive action is needed — ^it may be given in a pill containing from 2 to 5 
grains <QJ2 to 0.3 Gm.). 

4w Phenolphtlu^lein . — ^Thia is a yellowish-white, odorless and practically 
tastel^ powder/ wliich stimulates peristalsis in both the small and lat^ 
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intestines when taken in even very small amount; the effect upon the large 
intestine predominates. An excellent drug this, which has but one great 
fault, namely, that a small dose sometimes acts excessively while a large 
dose may at times fail to act altogether. This variability of action very 
probably depends upon the amount of alkali in the intestine available for 
its solution. It is usually given at bedtime and in the morning produces a 
stool very like the normal bowel movement. The adult dose is from 1 to 3 
grains (0.06 to 0.2 Gm.), though it is said that as much as 15 grains may be 
given with safety. Infants of eighteen months may be given as much as 
^2 grain (0.03 Gm.). The National Formulary contains a formula for a 
cocoa and sugar flavored tablet containing 1 grain (Tablets of Phenol- 
phthalein, N.F.). A great many nostrums rely upon phcnolphthalein for 
their principal or sole active cathartic ingredient; they are for the most part 
pleasing little tablets, but there is no good reason why the physician should 
not prescribe the drug in its Formulary preparation. A sufficient number of 
skin eruptions have been shown to be due to the prolonged use of phenol- 
phthalein to warrant one in taking this possibility into account in urticarias 
and erythemas; the literature of such cases was reviewed by Netherton, in 
1924. It is also said that colic, rapid pulse, palpitation, difficult breathing, 
general uneasiness, and even collapse may be caused by the drug in suscep- 
tible persons, but these cases are extremely rare. 

The prolonged use of large doses of phcnolphthalein will many times 
aggravate a preexisting colitis, and, according to some authorities, will even 
give rise to the condition in a previously normal bowel. 

5. Isacen , — This is a synthetic substance, somewhat resembling phcnol- 
phthaleiii, which was introduced by Guggenheim, in 1925. His studies, and 
those of Katzenelbogen and Giidcr, early established it as a valuable remedy 
in the treatment of chronic constipation. In th(' United States, Einhorn 
and Rafsky (1926) have reported on its successful use in the treatment of 
47 chronically constipated elderly persons in an institution, all of whom 
were more or less chronic invalids. The drug is apparently a safe one, for it 
is not absorbed into the circulation even when taken in enormous quantities. 
However, Fuld has warned against giving it to individuals who have abnor- 
malities in the region of the cecum, in which cases it may cause severe ab- 
dominal pains or frequent insufficient evacuations with rectal tenesmus. 

Isacen passes through the stomach unchanged, is slowly disintograU^d in 
the alkaline intestine, and exerts its cathartic effect upon the lower colon. 
It is marketed in tablets containing 0.005 Gm. of the drug. Taken at bed- 
time, a soft stool may be expected in the morning. To begin with „ only one 
tablet should be given on several succ^essive nights, allowing this time to 
elapse for the full effect of the drug to become apparent; if, however, this 
amount is not sufficient to produce the desired result, two, or even three or 
four, tablets are permissible. 

6. Apocodeine.— Alvarez (1916), and others, reported that this drug was 

an efficient cathartic when given either orally or hypodermically, but 
Schwartze (1931) failed to find any experimental pharmacological evidence 
of its alleged effects other than the fleeting increase in peristalsis which ac- 
companies the administration of other circulatory depressants. In Stockton 
and Hoffmann's (1932) use of the drug under, clinical conditions in 22 
patients, there was not only failure of cathartic action but some nausea and 
occasionally indications of narcosis occurred; severe local reactions fol- 
lowed intramuscular injection. ^ „ .r 

7. Liquid PetroZatuw.— Liquid petrolatum is the most harmless of all the 
cathartic substances, for it is nonirritating, indigestible, nonabsorbable ^d 
incapable of undergoing bacterial decomposition. Even the main objection 
which has been urged against it, namely, that it coats the intestine with an 
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impervious material that hinders the egress of secretion and the ingress of 
digested food substances, is no longer tenable, for it is now known that the 
oil remains distributed throughout the feces in the form of globules, merely 
softening the mass by its incorporation therein. It would therefore seem 
to be the ideal drug to use in the treatment of chronic constipation, and in- 
deed it is coming to be looked upon as such by many experienced practi- 
tioners. A limitation, however, and a very great one, should be borne in 
mind: In cases of atonic constipation we want something that will stimu- 
late the sluggish intestine to some exertion on its own account, and this 
stimulation will not be supplied by liquid petrolatum. In spastic constipa- 
tion it serves excellently; here there is usually some irritation of the mucous 
membrane also, which seems to be soothed by the oil. Fantus says of it 
further: “In intestinal stasis due to crippling of the intestine, whether from 
kinks or other forms of obstruction, or even malignant tumor, its effects are 
most likely to prove valuable; and it is most especially of use if the obstruc- 
tion is located in that portion of the bowel that ordinarily has to deal with 
formed hard fecal masses. Hence its special value in intestinal disturbance 
located in the left side of the abdomen.” 

The dose of liquid petrolatum is from 4 drachms (16 cc.) upward, the 
proper dose for a given patient to be determined only by trial; that dose 
which produces a daily stool without leakage of the oil from the anus is the 
correct one. For my own part, I have yet to see a normally active, ambula- 
tory patient who obtained satisfactory results with the oil without occasional 
slight staining of the clothing, though many practitioners have assured me 
that they have patients who are able to achieve so nice a balance in the 
matter of dosage that this accident never occurs. Most patients find that 
if taken during or just after a meal it causes some discomfort, which is 
doubtless due to interference with gastric digestion ; it is therefore best given 
at bedtime, or it may be given in small doses an hour or more before meals. 

The investigations of Bastedo have clearly shown that the liquid petro- 
latum of the U.S.P. is just as good as any that is put out under fancy trade 
names; there is therefore no good reason why these special brands should be 
prescribed by the physician, the more especially as the U.S.P. article is 
cheaper. The oil is bland, odorless, tasteless, and colorless, and can be taken 
from the spoon by most patients without any difficulty. It can be easily 
flavored, however. Hinton has found that in 500 cc. of the oil any one of 
the following flavoring oils is satisfactory: Anethol, 10 drops; oil of almond, 
15 drops; oil of cloves, 10 drops; oil of cinnamon, 5 drops; oil of peppermint, 
15 drops; oil of spearmint, 15 drops;, and methyl salicylate, 25 drops. Fan- 
tus suggests that the oil combination used in the flavoring of aromatic elixir 
might be used to make liquid petrolatum aromatic; a combination of this 
sort would be: Oil of orange, 2 cc.; oil of lemon, 0.5 cc.; oil of coriander, 
0.2 cc. ; oil of anise, 0.05 cc. ; and liquid petrolatum, 1000 cc. 

Emulsification lessens the oiliness of the substance and is said to combat 
the tendency to leakage. A number of proprietary brands of emulsified 
liquid petrolatum are now on the market and are rapidly gaining in popu- 
larity. Of this class of preparations, Fantus writes: “The worst that can be 
said about them is that they are more expensive than the same quantity 
of liquid petrolatum, containing as they do from 25 to 60 per cent of the 
active agent. The dose of 1 tablespoonful is recommended for them with 
the suggestion that the activity of the emulsified oil is greater than that of 
the plain oil, a statement that remains to be proved. That the agar in some 
of tnese preparations is of any laxative value whatever cannot be asserted, 
as the largest amount of agar in any of the specimens examined was equiva- 
lent to about 1.6 per cent of agar [see Warren, L. E., in the Bibliography — 
H, B.], which is about 2 per cent of the average (U.S.P.) dose of agar. As 
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agar acts exclusively by its bulk, it would be absurd to expect any action 
from so small a proportion of the usually required dose.” The New and 
Nonofficial Remedies (1933) contains the following emulsions: Abbott's 
Mineral Oil Emulsion, Petrolagar, Pctrolagar (Unsweetened), Petrolagar 
(with Milk of Magnesia), Petrolagar (with Phenolphthalein) , Squibb’s 
Liquid Petrolatum with Agar, Squibb’s Liquid Petrolatum with Agar and 
Phenolphthalein, and Maltine with Mineral Oil and Cascara Sagrada. A 
much advertised emulsion, that is not accepted .in the N.N.R., is Agarol, 
regarding which the following warning of Sagal (1927) should be earnestly 
heeded: 

‘Tt is surprising how few in the medical profession, as well as among the 
laity, know of the high phenolphthalein content of one of the emulsions of 
liquid petrolatum marketed under the name of ^Agarol.' The impression 
gained from the advertising matter and the circulars supplied by the manu- 
facturers of the preparation is that it represents merely a mixture of mineral 
'oil and agar. The label on the bottle exhibits the words 'mineral oil' and 
'agar agar' in large type, and the word 'phenolphthalein' in minute letters. 
Little wonder that the latter ingredient is generally overlooked. Physicians 
advising its use, as well as patients using it, do not realize that they are being 
weaned away from the use of pills or tablets, containing phenolphthalein as 
their active ingredient, to the use of this liquid, whitOi contains phenolphthal- 
cin in considerable dosage. 

"The composition of the preparation was reported among several others 
by the Chemical Laboratory of the American Medical Association in the 
Journal, May 30, 1925; but unless specifically sought for, the information is 
easily overlooked. I have come across numerous cases of colitis, which were 
aggravated or perhaps produced by the prolonged use of this preparation, 
often on the advice of a physician who did not suspect the presence of such 
an active ingredient as phenolphthalein to the extent of 6 grains to each 
ounce, or 3 grains to the average dose. 

"The use, or rather the misuse, of this compound is so general that the 
profession ought to be apprised in a forcible way of its true composition.” 

ig) Yeast. — I think that this much exploited remedy for all the ills to 
which the flesh is heir deserves no place in any serious treatise on therapeu- 
tics. From time to time a paper appears in which its virtues are extolled, 
but the findings always fail of confirmation. Let us leave yeast to the 
quacks — certainly it is much less harmful than many another substance with 
which they dabble to the detriment of mankind. For an cxpos6 of the 
method employed by the manufacturers to obtain advertising material from 
eminent physicians, sec Brit. Med, Jour., 1929, 1, 973. 

(h) Bacillus Acidophilus. — Since the pioneer writings of Metchnikoff on 
the dietotherapeutic role of lactic acid-producing micro-organisms, so many 
hastily set up claims have had to be abandoned, that I think the present 
attitude of scepticism which most scientists maintain toward the whole 
subject is not at all to be wondered at. However, we know now beyond 
doubt that Bacillus bulgaricus cannot be implanted in the human intestinal 
tract and that B. acidophilus can. A number of very sincere workers have 
claimed that intractable cases of constipation, or diarrhea, or intestinal 
fermentation can be controlled or cured by the transformation of the in- 
testinal flora from one that is predominently gram-negative to one that is 
predominantly gram-positive — a number of other workers deny this, or at 
least have failed to succeed with the method. Kopeloff, who has been the 
most indefatigable student of the subject, has found no correlation to exist 
between constipation and the absence of B, acidophilus in fecal specimens^ 
about 50 per cent of individuals seem to harbor the organism. The aim of 
this type of therapy is, therefore, to implant the organism by feeding living 
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cultures and at the same time to give large quantities of lactose to provide 
the preferred source of energy for the bacterium in the intestinal tract. The 
amount of the lactose necessary seems to be at least 1 to 3 ounces (30 to 90 
Gm.), though much larger rjuantities are sometimes employed; the required 
amount of the culture is extremely variable. Weinstein et nl. (1933) found 
that when successfully implanted the organism often persists for several 
weeks after the use of milk has been discontinued ; they therefore favor long- 
continued treatment with periodic interruptions. 

Preparations , — The questionnaire of the (Council on Pharmacy and 
Chemistry of the American Medical Association (Jour. Ainer. Med. Assoc., 
87, 172, 1926) revealed the fact that most of the foremost students of this 
subject do not believe that intestinal implantation of Bacillus acidophilus 
can be brought about by the use of such preparations as broth cultures, con- 
centrated cultures, blocks, candies, tablets, or oil suspensions. I shall there- 
fore list here only the acidophilus rnilk preparations appearing in the 
N.N.R., for 1933, and such supplements to that publication as have reached 
me at the time of writing. These preparations are marketed in bottles, 
should be kept on ice and consumed within the period of time stated on the 
label, the daily dose being the amount required to accomplish the desired 
purpose; 500 to 1000 cc. is probably the average daily adult dosage; Aci- 
dophilus Milk — ^Towt, Acidophilus Milk — ^Fairchild, Acidophilus Milk — 
Lederle, Cheplin’s Acidophilus Milk. 


HEMORRHOIDS 

Internal hemorrhoids arc masses of redundant tissue caused by the dila- 
tation of capillaries, arteries or venules just inside the anal sphincter. They 
cause trpuble either by reason of the fact that they are ulcerated and thus 
give rise to considerable pain when scraped by the feces, or by their bleed- 
ing, or by their prolapsing which necessitates their frequent manual replace- 
ment up behind the sphincter, or by the fact that they become strangulated 
after having passed out through the sphincter. The so-called “external” 
hemorrhoids are really only tags of skin that are vascular and that become 
troublesome when inflamed. A great deal of anal itching is usually asso- 
ciated with hemorrhoids. 

THERAPY 

Palliative Measures. — Prolapsed hemorrhoids arc best sprayed with cold 
water, or a cold compress may be applied, in order to reduce the congestion; 
they may then be gently returned through the sphinctcric canal by manip- 
ulation with the oiled fingers. Other palliative measures than this I think 
are no longer justified in view of the excellent results now to be attained by 
employment of either of the two curative measures; however, of the follow- 
ing prescriptions, the first is for an astringent rectal suppository, the effect 
of which can be modified by changing the proportion of tknnic acid: 


H. Tannic acid P** ^ 

Balsam of poru 1-5 

Bismuth Bubcarhonate ... Siiss 10.0 

Oil of theobroma : 5iv 16 .0 

Cerate Sss 2.0 


Make ten suppoBitories. 
Label; One wee times daily. 
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And the second is for an analgesic suppository: 

Powdered opium 

Extract of oeiladouna 

Ethyl aminobenzoate 

Oil of theobroma 

Make six suppositories. 

Labd: One before bowel movement. 
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gr. vj 0.4 

gr. ij .0 . 12 

t r. xviij 1 .2 

iii 12.0 


For a dis^ssion of the treatment of anal pruritus, the reader is referred 
to page 679, in the section on Diseases of the Skin. 

Curative Measures. — (a) Surgical . — It is now urged by surgeons that 
hemorrhoids that are causing discomfort be removed by operation, a plea 
that is heartily endorsed by most nonsurgical practitioners since the opera- 
tion is practically always successful, is not dangerous, docs not incapacitate 
the patient for a very long period, and oftentimes ciii-es a stubborn consti- 
'pation as well as the case of piles. However, the profession should not 
overlook the fact that the injection method of treatment has withstood the 
test of time; it is presented below. 

(6) Quinine and Urea Injection . — In 1916, Terrell advocated the use of 
quinine and urea hydrochloride injections in the treatment of hemor- 
rhoids. At that time the method was looked upon with considerable dis- 
favor, but it has since won many advocates all over the world. Terrell has 
since (in 1927) reported his use of it in about 5000 cases and believes it to 
be suitable in about half of all cases of hemorrhoids. I quote his technic: 

‘‘Quinine and urea should not be used in inflamed, strangulated or exter- 
nal piles, but is a specific in that large class of chronic internal hemorrhoids, 
the chief symptoms of which ajre protrusion and bleeding. A hemorrhoid 
that is badly ulcerated and bleeds freely will seldom bleed again after the 
first treatment. To those who have a prejudice against all forms of treat- 
ment other than operative, and I know there are many such, I would suggest 
the use of quinine and urea solution to tide over the bad surgical risks, made 
so from excessive hemorrhoidal bleeding. You will be surprised how quickly 
the hemoglobin index will improve. 

“About 60 per cent of those with protrusion are relieved of this symptom 
immediately after all the tumors have received one injectic>n. With those 
situated lower in the anal canal, the prolapse will disappear gradually, 
although a marked reduction will be noticed from tlie beginning of treat- 
ment. Soon after a hemorrhoid is injected with quinine and urea solution, 
it loses some of its flexibility and becomes more or less fixed, when it can be 
felt very plainly with the finger introduced into the anus. This lessening 
of mobility accounts in many cases for the sudden relief of prolapse, for a 
noticeable diminution in the size of the tumors does not begin for several 
days after treatment. In a few days, a hemorrhoid that has been injected 
with a solution of quinine and urea has a glazed appearance, and is very 
rhuch paler in color. A fibrosis with local anemia of the parts has been pro- 
duced. On account of the fibrosis, the blood vessels are constricted, and, 
i^ince the parts are denied the usual amount of nourishment, an atrophy is 
the result. Although the question is open to criticism, I believe this is the 
manner in which' a cure is produced. 

“I have experimented with various strengths of solution in some of my 
cases, and have finally come W the conclusion that 5 per cent is approxi- 
mately the right strength for the average case. Sometimes if a hemorrhoid 
seems resistant to treatment, as occasionally it does, I use a 10 per cent 
solution with better results. 

^‘It is my custom to inject one hemorrhoid each succeeding day until all 
are« treated; but, if the sphincters are relaxed, there is no objection to treat* 
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ing two or more hemorrhoids at one time. After all the hemorrhoids have 
received a treatment, the patient is asked to return once a week until a 
cure is effected, which takes about six weeks for the average case. At these 
visits, treatments are alternated from one side to the other, that is, the piles 
on the right side are injected at one visit and those on the left at the next, so 
that each hemorrhoid is treated once every two weeks, which, I think, 
ordinarily is often enough. There is no attempt made to dilate the sphinc- 
ters, nor do I draw the hemorrhoids down, as is advised by some operators. 
Personally, I think a Brinkerhoff anal speculum is the instrument of choice 
in bringing the tumors into view. It is small, conical in shape, and very 
easily introduced. The pile selected for treatment is cleansed with an anti- 
septic solution, preferably iodine and alcohol. Enough of the quinine and 
urea solution is then injected into the pile to slightly distend it. The needle 
must be very small, and should be inserted at a point as far away from the 
skin margin as possible, the slide in the speculum being used as an aid in 
doing this. The injection should be made through and not into the mucous 
membrane; otherwise a slough is likely to occur. During the course of 
treatment there are no restrictions whatever placed on the patient. He is 
allowed to proceed about his business as usual. 

“Most of those who come to me for the treatment of hemorrhoids are 
more or less constipated, and since the latter condition most often precedes 
and is the cause of the former, I deem it necessary that the treatment of 
both be taken up at the same time. Eliminating appendicitis, bile tract 
infections and other like intra-abdominal conditions as causes, I have been 
greatly surprised to find how easily many cases of long-standing constipa- 
tion are relieved. Most patients while under treatment for constipation 
need encouragement more than all else, and visiting the physician at regular 
intervals for six weeks or so, while under treatment for hemorrhoids, offers 
an excellent opportunity for this. At the same time, other measures deemed 
necessary are used. Relief from constipation, when possible, is a decided 
aid in the treatment of the hemorrhoids, and no doubt lessens greatly the 
likelihood of a recurrence. 

“In properly selected cases of hemorrhoids, treated with quinine and 
urea, as outlined, rarely does a patient complain of pain during or following 
a treatment. If the work is done carefully, gently,, and without haste, 90 
per cent of the patients will not know when the injections are made. During 
the past year, in treating 185 patients, 3 have had pain due to complica- 
tions, which I will describe. In one of these there occurred an edema of 
the skin below the point of injection, and it was apparently quite painful 
for two days. I think the injection was made too near the skin line, a danger 
I advised against in my last paper. In the second, there developed during 
the course of treatment a well-marked fissure, which necessitated excision. 
This may have been a coincidence, but I am inclined to believe it was the 
result of infection from treatment. In the third, there occurred a small 
marginal abscess a short time after the first visit. After incision and drain- 
age it soon healed, when treatment of the hemorrhoids was continued with- 
out further trouble. A complication, such as one of the above occurring 
now and then, servos to remind the operator of the necessity of a more 
careful technic. 

“During the year, every patient treated by the metliod described has 
been cured. It is fair to state, however, that among this number there were 
a few resistant to treatment, sometimes as along as twelve or fourteen weeks 
being required for a complete disappearance. 

“In another group, five or six in number, a hard, fibrous hemorrhoid 
would persist after the others, softer and varicosed, had disappeared. Such 
a condition is usually anticipated at the first visit, if the examiner is experi- 
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eiiced) and a careful inspection is made. The patient should 1[>e told at this 
time that it will be necessary to excise the hard growth, which may be done 
before or after the softer hemorrhoids are gotten rid of by quinine and urea. 
In most of the cases with this complication, unless very slight, I have ad- 
vised an operation at the hospital, when a complete removal of all the 
hemorrhoids is done. 

'*The treatment of hemorrhoids by the injection of quinine and urea 
appears simple, and it is; but a thorough knowledge of rectal diseases is 
essential if one expects uniformly good results. Most important of all is a 
realization of the class of cases to which it is suited, and its limitations. 
I hope no physician will attempt to use the remedy until these ideas are 
thoroughly grasped.” 

(c) Alcohol Injection . — On the Continent alcohol is apparently preferred 
to anything else for injection. The objectionable features of transient fever, 
subsequent hemorrhages and occasional necroses, which have been cited as 
drawbacks to this method, have been reported to be practically eliminated 
by Boas (1931) by the reduction in the concentration of the alcohol from 
absolute, or 95 per cent, to 70 per cent. 

(d) Phenol Injection . — In England, and to some extent in America also, 
phenol, 5 per cent in olive or cotton seed oil, is preferred. The mixture is 
self-sterilizing. Hiller (1932) has stated that he looks upon the injection 
of 1 to 2 cc. beneath the mucosa well above tlio hemorrhoid, and none into 
the hemorrhoid itself, as a marked improvement in technic. 


CATARRHAL JAUNDICE 

This condition is principally encountered in children and young adults 
and more often in males than in females, though middle-aged and even 
elderly patients are not rare. We know practically nothing of the pathology 
of the affection for it is never fatal and the autopsy material upon cases 
suffering an accidental death is too small and contradictory to be of any 
value. It is generally assumed, however, that there is a catarrhal condition 
of the mucosa of the upper gastro-intestinal tract and the bile ducts, and 
that the ampulla of Vater is plugged with mucus. The symptoms are mal- 
aise, sometimes mild headache and dizziness, occasionally pain in the liver 
region, nausea and perhaps vomiting — ^both these latter symptoms being 
especially marked if the patient refuses to go to bed — ^slight fever, a normal 
or subnormal temperature, slow pulse, jaundice, bile-stained urine and clay- 
colored stools, more or less general pruritus, and a mental depression which 
is sometimes quite profound and is not infrequently associated with an un- 
wonted irritability. The gastric symptoms usually persist for only a few 
days, but many patients suffer a return of nausea and dizziness if they 
attempt to assume the upright position at any time throughout the course 
of the malady. The average duration of an attack is from three to six 
weeks, though some degree of jaundice often persists for a long time in a 
patient otherwise apparently quite recovered. Dietary indiscretions, the 
abuse of alcohol, and exposure to cold are usually mentioned in the etiology 
of catarrhal jaundice, but I do not think that the causative role of any of 
these factors has ever been convincingly shown. The disease is often 
epidemic and is almost certainly infectious in nature, though no specific 
oi^ganism has as yet been convicted; there is much presumptive evidence 
pointing toward “droplet” respiratory infection. 

In making the diagnosis it should be remembered that almost all the 
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types of liver and bile duct disease may produce jaundice with little or no 
pain; chronic pancreatitis, carcinoma, hemolytic, and Weil’s infectious 
jaundice are to be ruled out. In l6bar pneumonia, jaundice is probably 
always latent but may appear clinically; it may sometimes be seen in re- 
^psing' fever, sepsis and tuberculosis, is often present in malaria and al- 
ways present in yellow fever. Many chemical poisons may cause' jaundice: 
Arsenic, antimony, acetic acid, carbon tetrachloride, cinchophen, chloroform, 
phenylhydrazine, potassium chlorate, phosphorus, picric acid, snake venom, 
mushroom poison, trinitrobenzene, tetrachlorethane, trinitrotoluol. It may 
appear in eclampsia and following accidental or operative trauma; it may 
arise from any one of a number of mechanisms in chronic heart disease (its 
sudden appearance in myocardial insufficiency points toward pulmonary 
infarction), and is one of the symptoms following the transfusion of in- 
compatible blood. The ordinary icterus- neonatorum, in which the infant 
seems unaffected, is probably physiologic. 

THERAPY 

The treatment is entirely empirical and is based upon the assumption 
that there is a subacute inflammation of the stomach and duodenum. A 
light soft diet, devoid of fats, is usually prescribed. Toast, gruels, junket, 
custards, rice pudding, cereals, fruits, and vegetables are all permitted in 
small quantities, though most clinicians feel that milk should be withheld 
or that only skimmed milk should be given. 

It is the general practice to start off with a dose of calomel and then to 
keep the bowels open with a daily saline purge, but I do not see why these 
patients should be so persistently dosed with the salines when other c^gs of 
proved value in the treatment of chronic constipation may be used, the 
more especially as notoriously large doses of salines are required to move 
the bowels of a bedridden patient. That the patient should be bedridden all 
experienced practitioners are agreed. Hot applications over the liver region 
are also felt to be of value; perhaps fomentations (stupes) are to be pre- 
ferred to the use of a hot-water bag, but it seems needlessly hectic therapy 
to force this sort of thing upon the family attendant when the patient is no 
more dangerously ill than is the catarrhal jaundice victim. 

, To provoke an alteration in mucous membrane secretions, ammonium 
chloride is used in 7^-grain (0.5 Gm.) doses; the following prescription 
is acceptable: 


If. Ammonium chloride >. 5iv 16.0 

Syrup of citric acid 3i 32.0 

Water to make 5iv -128.0 


Liabel: Teaspoonful in water three times daily after meals. 

Nonsurgical drainage of the gallbladder (Lyon duodenal tube method) 
is said to be of value in these cases; the subject is more fully discussed under 
the treatment of cholecystitis on page 446. Whether or not there is an actual 
^sturbance of calcium metabolism in jaundice se, remains a contro- 
versial point, but there is little doubt that the routine preoperative adminis- 
tration of calcium in the obstructive type of the malady has a beneficial 
effect upon the hemorrhagic diathesis, ^me physicians use the drug also 
in catarrhal cases; for method of administering calcium salts, see page 714. 
l^lief of the itching is discussed on page 450. The use of cinchophen in 
something less than antirheumatic doses, as favorably reported by Brunch 
and Horsters (1924), would seem doubtfully advisable as a routine in view 
of what we have recently learned of this drug’s ability to cause liver injury.. 
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CHRONIC GALLBLADDER DISEASE 

Although chronic cholecystitis and cholelithiasis are possibly separate 
entities, they are nevertheless so similar in their symptoms and in the thera- 
peutic measures with which we attempt to control them, that it is legitimate 
and convenient to discuss the two conditions here under the common title 
of “chronic gallbladder disease.” The victims of this disease are more 
often women than men and are usually near or. past their fortieth year. 
“Female, fail', fat and forty” used to be a diagnostic alliteration of my stu- 
dent daysr—but not a very accurate one, I am convinced, for many persons 
who are described by none of these adjectives do have the disease. The 
symptoms are those of dyspepsiii, such as acid eructations, nausea, flatu- 
lence, heart burn, and especially chilliness and a feeling of weight in the 
abdomen after eating. During acute exacerbations there is pain and ten- 
derness in the gallbladder region, chilliness, malaise, more or less precordial 
Oppression, and perhaps a slight bit of fever. There arc usually frequent 
asymptomatic periods. A typical attack of gallstone colic — which is an 
acute condition not to be confused with the chronic state just described — 
occurs almost invariably in the middle of the night; the patient experiences 
excruciating pain in the upper right quadrant of the abdomen, which radiates 
all over the abdomen and into the back, the shoulders, and even down the 
arms; she sweats profusely, is usually much excited and assumes many 
different positions, both in and out of bed, in an attempt to put an end to 
the agonizing pain. Such an attack usually persists only a few hours, but it 
may last for several days with remissions. When palpation becomes pos- 
sible, on the subsidence of pain, it will be found that the gallbladder region 
is exquisitely tender; usually some degree of jaundice appears also after the 
paroxysm is over, or at least the urine will be bile-tinged and the feces 
undcrcolored. Chronic obstructive jaundice is rare in gallbladder disease 
unless there is an accompanying chronic cholangitis of considerable degree. 
It is to be noted that “gallstone colic” may occur in cases of chronic gall- 
bladder disease in which there are no gallstones present. 

Gallstones are supposed to be formed as the result of infection of the 
gallbladder, stasis of bile, or alteration in the chemical composition of the 
bile; as yet we have very little exact information on the subject. In chronic 
gallbladder disease, either with or without gallstones, the pathology in and 
about the gallbladder varies greatly: There may be a simple catarrhal in- 
flammation with moderate swelling of the mucous membrane; or the viscus 
may be distended with mucopurulent material ; or there may be many ad- 
hesions binding it in a distorted shape to the liver, pylorus and duodenum ; 
or it may. be much thickened and contracted and show actual erosions of 
the mucous membrane. Gallstone colic is due to spasm of the inflamed mus- 
cular viscus, to its distention with bile, or to the temporary lodgment of a 
stone in the cystic, hepatic, or common duct; but the cause of the much 
more vague constitutional symptoms of chronic, nonparoxysmal gallbladder 
disease is no more definitely known than is indicated in the statement that 
“the gallbladder becomes a focus of infection,” Lyon believes that n6t only 
does the gallbladder become a distributing center for what he calls “poisoned 
bile,” through its lymphatic connections with the liver and pancreas, but 
that hepatitis and cholangitis also play a prominent part in the pathologic 
picture; his position is that the' liver, the gallbladder and the ducts are 
guilty of initiating a vicious circle since they pour into the duodenum 
“poisoned bile” which, being taken up by the mesenteric veins and lacteals 
ii conveyed throughout the body “to exert a harmful effect on >11 tissues.” 
I do not believe that he has proved the “poisonous” nature of this bile; 
indeed, I thinly that all observers with any pretension to scientific acumen 
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must agree with Carlson when he says: “Koch’s postulates are still good 
science and good medicine. Has Lyon or Smithies reproduced the disease 
by putting the duodenal return into the duodenum of well persons or dogs?” 

Gallstones were first recorded by Gentile da Foligno in the fourteenth 
century. 

THERAPY 

(a) General Treatment. — ^In chronic gallbladder disease, with or without 
stones; a regulation of the diet is very important for two reasons: First, 
because the dyspepsia must be treated, and second, because substances 
which contain much cholesterol are thought to favor the formation of stone. 
Egg yolk in any form, sweetbreads and brains, and in general any exces- 
sively fatty substances are to be avoided. Fruits and vegetables may be 
taken, cereals, milk, poultry, fish (except salmon, mackerel and herring), 
and lean red meats in moderation. Most patients do well to avoid acid 
salad dressings, cheeses except cottage cheese, pork, fried foods, spices in 
excess, alcohol, thick or thin gravies, and often coffee. 

Olive oil has long had the reputation of stimulating the secretion of bile, 
but I do not know that any one has proved that gallbladder cases suffer 
from a lack of bile. If clinicians would carefully study the work of experi- 
mental physiologists they would know that bile is entering the intestinal 
tract practically all the time; nor is this flow apparently interrupted in 
patients with gallbladder disease, if one can judge from the color of the 
stools. Certainly, stasis sometimes takes place in these cases, but the thing 
then needed is not an increase in bile secretion but some measure which will 
overcome the mechanical (inflammatory) obstruction to its egress into the 
duodenum. It will be stupid to deny that olive oil is often helpful in 
these cases, but the relief which it gives probably rests solely upon its ability 
to overcome the hyperchlorhydria and reflex pylorospasm that many times 
accompany chronic gallbladder disease. It is usually prescribed in a dose of 
a tcaspoonful a half hour before meals and on retiring; the addition of a 
little lemon juice makes it more palatable for many individuals. This use 
of olive oil may serve to keep the bowels open — ^but it may also make the 
patient fat, a thing certainly not to be desired in view of the operation which 
always hovers as a possibility. 

Spa treatment is often of value in cases of chronic gallbladder disease, 
not so much because of the mineral content of the waters as for the fact that 
a large quantity of water per se is drunk, aud also by reason of the really 
tremendous psychic readjustment wjiich takes place in many people when 
they visit a pleasant health resort. 

Methenamine (urotropin) is not a biliary antiseptic; Burnham long ago 
laid that ghost. 

(b) Nonsurgical Drainage (Lyon Duodenal Tube Method). — ^In 1917, 
Meltzer suggested that if a strong solution of magnesium sulphate were 
placed in the duodenum by means of the duodenal tube, evacuation of the 
gallbladder might take place due to the relaxation of the sphincter of Oddi, 
and probably also with the aid of the contraction of the gallbladder itself, 
according to his “law of contrary innervation.” Lyon (1919) tested the 
matter upon human beings, and upon his findinp has based a method of 
nonsurgicar “drainage” for which great claims are made b^ himself and 
others. The duodenal tube is introduced and, when its tip is ascertained 
to be in the correct position in the duodenum, 40 to 50 cc. of 33 per cent 
magnesium sulphate solution is introduced. In a little while, bile begins 
to flow out of the tube; at first it is light lemon colored (A bile) ; then it 
changes to a more viscid consistency and is golden brown or green (B bile) ; 
and wen it changes again and becomes much lighter wd thiimer than either 
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of the two previous specimens (C bile) . The k bile is said to come from the 
common bile duct, B from the gallbladder, and C from the liver itself (i. e., 
freshly secreted bile). There is very little proved fact to support these 
assumptions. To be sure, the sphincter is relaxed, as it will be made to 
relax also by the use of 5 per cent peptone, or 0.5 HCl, and the bile flow's out 
of the tube — but it is not shown that bile eliminated from the body in this 
way is of any more benefit to the patient than if it were eliminated by 
passing down the intestinal tract. Indeed, Soper (1925) has found that he 
obtains just as good clinical results when he gives his patients a concen- 
trated solution of magnesium sulphate without using the tube at all ; % to 
2 ounces (15 to 60 cc.) of a saturated magnesium sulphate solution, flavored 
with a small amount of the compound tincture of cardamom, mornings be- 
fore breakfast. And Howard has showm that the concentration of the drug 
in the duodenum is the same whether taken first into the stomach or directly 
through the tube; magnesium sulphate is not chemically altered in the 
stomach to an extent that could possibly be of any importance. Lyon cites 
many cases in which improvement in symptoms has followed upon single 
or repeated drainages with the duodenal tube, but study of his book and 
his subsequent publications has left me very sceptical of the value of the 
method. The enthusiasm of himself and his followers is at times almost 
hilarious, but they claim results in almost all the ailments to which man is 
heir, and they certainly do not show that the mental attitude of their pa- 
tients is not tremendously affected by the atmosphere of almost religious 
awe with which the institution of a duodenal ^^drain” has come to be sur- 
rounded. With Carlson, I must say that I do not understand how the re- 
sults reported can be due to drainage of a patent bile system and the 
removal of some of this bile from the duodenum. “Pus in the bile may be 
significant,” says Carlson, “but what symptom is induced by this pus acting 
in the intestine? Wc are swallowing bacteria every day. There arc a few 
bacteria that are specifically toxic in the intestine. There arc a few toxins 
poisonous by mouth, but, so far as I know, we could eat pus, ordinary pus, 
and not be influenced, excepting esthetically. It is not clear, therefore, that 
finding bacteria or pus in the duodenal content means injurious effects from 
the bacteria or bile lower down.” 

(c) OaUstone Colic. — In a very mild attack, a simple enema of warm 
physiologic saline, or of 1 per cent sodium bicarbonate, will often bring re- 
lief; a dose or two of a carminative (prescription on p. 412) nicely supple- 
ments this treatment. Hot fomentations, as described on page 131, should 
be applied to the gallbladder region. In a severe attack, none of these 
measures is of any avail; morphine will bring relief, however, but it must 
often be given in a dose of ^ grain (0.015 Gm.) repeated at one-hour in- 
tervals for several doses, or it may be given in a ^4 -grain (0.03 Gm.) dose 
at the outset — ^these patients tolerate doses of opiates which would other- 
wise be quite dangerous. According to the work of Macht, who has shown 
that papaverine, narcotine, and narceine are more potent than moiT)hine in 
causing inhibition of gallbladder contractions, pantopon would be indicated 
instead of morphine in gallstone colic, since this drug contains the isolated 
alkaloids of opium in their natural proportions. The average dose of 
pantopon is % to % grain (0.02 to 0.03 Gm.) , by mouth or hypodermically. 
A dose of ^^20 grain (0.006 Gm.) of atropine sulphate is usually combined 
with the first dose of morphine, but it would probably be better to give it 
in a larger dose in order to relax the pylorospasm with which we are often 
having to deal here. In a recent small series of cases, Bauer et al (1931) 
caused prompt relief by slowly injecting intravenously 20 cc. of a sterile 6 
per cent solution of calcium chloride. Beware, proceed calmly here, even 
though the patient is wriiJiing in pain; see page 714 for the reasons. "In rare 
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cases, light or even relatively deep general anesthesia must be instituted in 
order to bring release from the agony. Return to full diet after the attacks 
must be very gradual. 

Medical measures, though they will carry a patient through an attack 
of colic, will not cure gallstones, that is to say, we know of nothing that will 
effept the dissolution of the stones, and so long as they remain these attacks 
are liable to recur. However, it is perhaps not the part of wisdom to rush 
off to the operating room every patient who has had an attack of gallstone 
colic, for there is no evidence that delay occasions any serious threat to the 
welfare of the patient whose colic has been mild, and, on the other hand, 
there is always the chance that the attacks may be very infrequent. How- 
ever, when a stone has become impacted in the common duct, or when the 
attacks are frequent and the general health failing, operation is certainly 
indicated. Common duct operations are the most dangerous — a fact upon 
which many surgeons base a plea for operation in any case in which gall- 
stones have been diagnosed with certainty, since the removal of the stones 
from the bladder saves the patient the risk of a possible operation for stone 
impacted in the duct. Stones reform in about 10 per cent of cases and a 
second operation is considered indicated in somewhat less than this propor- 
tion of cases. Miller’s (1932) recent study of the association of cardiac 
pain with disease of the gallbladder is of interest in that it has caused a 
number of surgeons to recall instances in which “heart trouble” disappeared 
after cholecystectomy. 


CIRRHOSIS OF THE LIVER 

The study of the cirrhoses of the liver has only recently been taken up 
again with vigor after having been neglected for a very long time. Any- 
one, therefore, who writes upon the subject today must do so with the cer- 
tain knowledge that to, morrow all that he has to say may be shown to be 
quite wide of the truth, for much has been learned in the last few years. 
“The subject is ripe for investigation,” says Rowntree; “it awaits the touch 
of a Richard Bright.” But, pending the arrival of the new Bright, I must 
content myself with a more or less conventional presentation of the subjert, 
merely directing the interested reader to the studieR of the following investi- 
gators: Counsellor and Meindoe; Whipple; Davis and Whipple; Greene 
et al.; Mann et al.; Rous; Graham;' Opie and Alford; and Rowntree et al. 

The cirrhoses may be divided into (o) portal, (b) syphilitic, (c) Hanot’s, 
and (d) obstructive biliary. Of these types, it may be said that Hanot’s, if 
it really exists as a disease entity, is of so rare occurrence that it cannot be 
dealt with in this book (the same statement regarding rarity applies also to 
Banti’s disease, Wilson’s disease, and hemochromatosis, in all of which 
cirrhosis forms a part of the picture) . The syphilitic affections of the liver 
were dealt with in the chapter on Infectious Diseases (see p. 178) ; it should 
be noted, however, that portal cirrhosis may occur in an individual who 
also has syphilis, i. e.,. every case of cirrhosis in a syphilitic is not neces- 
sarily a case of syphilitic cirrhosis. Obstructive biliary cirrhosis occurs as 
a complica^on of chronic gallbladder disease, and is relieved or not ac* 
cordingly as the measures directed toward the cure of the gallbladder con- 
. dition succeed or fail. Portal cirrhosis, then, alone remains for consideration 
liere. 

The elinical .mtity which we recognize as portal cirrhosis results from 
prolonged inffiumnatory, degenerative pr proliferative changes in the liver. 
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which are believed to occur in the following sequence: (a) 'Degeneration of 
cells in the periphery or the lobules caused by poisons carried in the portal 
vessels, (o) proliferation and contraction of interstitial tissue about the 
remaining cells and the bile ducts, which attempt repair by means of a 
resort to hyperplasia, and (c) portal obstruction and the more or less suc- 
cessful attempt to overcome it by the establishment of a collateral circula- 
tion. The surface of the liver is usually “hob-nailed'' and the organ 
diminished in size, but it may be enlarged and smooth due to the deposition 
of fat. The spleen is also frequently enlarged,' whether merely by reason 
^ of venous congestion, or because the liver is not an isolated organ but exists 
" as part of a “splenohepatic" system, is not known. Infections, toxins, over- 
activity of the liver, the excessive deposition of pigments — any one or all 
of these factors may be the causative agent in a given case. Excessive use 
of alcohol has long been blamed for the production of most of the cases, 
and I do not know of any studies that have ever seriously challenged this 
, opinion ; however, it should be noted that investigators are beginning to stir 
in the matter and that Mallory is already willing to risk the opinion that 
it is the copper in the distilled spirits, rather than the alcohol itself, that is 
the harmful agent; the studies of Hall and Mackey (1930) seem to confirm 
this opinion at least for the experimental animals employed. Certainly 
alcohol is not the only agent that causes cirrhosis, for the disease occurs in 
nondrinkers and also among Mohammedans and the Chinese, whose lower 
classes at least do not use much alcohol. Attempts to statistically correlate 
a rise or fall in cirrhosis incidence with the alcohol-prohibitive measures that 
have been tried out in various parts of the world are worthless, all countries 
having explicitly or tacitly admitted that such measures notoriously fail to 
control alcohol consumption. Friedrich Muller, according to Rowntree, says 
that cirrhosis is uncommon in Munich, where beer is used almost exclusively, 
while in Basel, where the people from the surrounding provinces of France 
use particularly a great deal of absinthe, it is quite common. 

Portal cirrhosis occurs most frequently in the early forties and terminates 
fatally in the early fifties. Men are more frequently affected than women in 
about the proportion of 2 to 1. The early symptoms arc dyspeptic and 
are rarely recognized, though the new tests of hepatic function should make 
diagnosis easier now than it was a few years ago. In a fully established case 
the patient has lost much weight and energy, has a muddy complexion, 
. sunken eyes, and a sharp nose on which there are distended venules; he 
complains of dyspepsia and perhaps of hemorrhoids and of an itching skin. 
Engorgement of the veins in the abdominal wall and elsewhere is a striking 
evidence of the attempt that is being made to establish a collateral circula- 
tion. Ascites occurs in more than 50 per cent of cases, the abdomen some- 
times containing as much as 15 liters of fluid. Both the spleen and the liver 
may be found to be enlarged. Jaundice is rare, but the urine is usually 
scant and highly colored. Purpura and a tendency to easy bleeding are 
very usual, and profuse hemorrhage from the stomach, due to the anas- 
tomoses formed about the lower end of the esophagus, is a frequent and 
serious occurrence. In far advanced cases such symptoms of hepatic insuf- 
ficiency as malaise, nausea and vomiting, headache, depression, loss of 
memory, and delirium or coma may be seen. It should be noted that the 
fnajority of patients do not die from this hepatic insufficiency, however, but 
from complicating disorders, such as circulatory failure, hemorrhage, ascites, 
and intercurrent infectious disease, particularly pneumonia and a rapid 
tuberculosis. 

John Brown described a case of cirrhosis in 1685, and John Andre, in 
1788, and Matthew Baillie, in 1818, both wrote on the subject, but the first 
adequate account was that of Laennec, who gave the disease its name in 1819. 
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THERAPY 

1. Diet. — It is of course imperative that alcohol be denied the patient, 
but in the case of habitual heavy drinkers it may sometimes be advisable to 
withdraw the drink by rapid diminution in the quantities allowed rather 
than by the more radical procedure of cutting off all the supply at once. 
Milk should form the staple article of diet but this must be supplemented 
by other foods, of course; vegetables, cereals, bread, and cooked fruits are 
to be preferred to meats, which should always be allowed infrequently and 
in small quantities. Eggs, spices, and condiments, and fats of any kind are 
usually not to be allowed at all. The frequent drinking of small quantities 
of mild saline water has long been looked upon as of value in depleting the 
portal circulation, and many of the older generation of practitioners believed 
that it was the mineral waters that caused their patients to be temporarily 
improved while sojourning at a spa, but we now take the liberty of believing 
that the psychic effect of such a sojourn is its most valuable contribution to 
therapeutics. For a consideration of the low-salt, low-fluid factors in the 
diet, see under diuretics^ page 451. 

2. Iodides. — ^Iodides are often employed, as in the treatment of syphilis, 
in the hope that the overgrowth of connective tissue might thus be corrected, 
but I do not know that the survival of this practice rests upon any more 
secure footing than the rather vague clinical impression that it is of some 
value. It is of course an extremely difficult matter to put to the test of 
controlled clinical experimentation. 

3. Focal Infection. — ^It is generally agreed that all demonstrable foci of 
infection should be eradicated if this can be accomplished consistently with 
the safety of the patient; that such treatment serves to arrest the process of 
the disease can rarely, if ever, be shown, for whatever contribution the in- 
fectious process may have made toward the establishment of the disease has 
become accomplished fact long before the diagnosis of cirrhosis is made. 

4. Dyspepsia. — In the beginning of this chapter (see p. 403) are discussed 
measures for the treatment of dyspepsia; they nearly always fail when 
instituted for the control of the dyspepsia accompanying cirrhosis of the 
liver, the reason being that such dyspepsias are due to congestion throughout 
the gastro-intestinal tract and that they are relieved only when the conges- 
tion is made to decrease, i. e., when the cirrhotic process is abated or arrested. 

5. Itching. — Sponging with a hot solution of sodium bicarbonate fol- 
lowed by dusting with talcum powder, or the application of 1 per cent 
menthol in alcohol, or an ointment of 1 per cent phenol, may be tried/ 
Sometimes sweating brings relief, either induced by applied heat or the use 
of pilocarpine nitrate: Mo to % grain* (0.006 to 0.012 Gm.) by mouth or 
hypodermically, repeated so as to maintain mild diaphoresis. Lichtman 
(1931) obtained a very good relief in 2 cases with the oral administration of 
ergotamine tartrate (gynergen), Yqq grain (0.001 Gm.), three times daily; 
it may also be given subcutaneously or intramuscularly once a day in a dose 
of Mo to Mo grain (0.005 to 0.001 Gm.). Snell and Keyes (1933) were 
"successful many times in their 7 cases, though occasionally a dose was 
completely without effect. In the experience of Rowntree and many others, 
calomel has proved the most effective agent; it is used in doses of M to % 
grain (0.016 to 0.03 Gm.) hourly for four doses a day (omitting the usual 
saline) for periods of three or four days. Sodium thiosulphate is also some- 
times antipruritic when given intravenously in a dose of 7% to 15 grains 
(0.5 to 1 Gm.), to be repeated as necessary. 

6. Hematemesis. — ^For the treatment of gross hemorrhage from the 
stomach, see page 425. Checking of bleeding from esophageal varices can 
only be approached by ligation of the coronary veins of the stomach or 
resort to the other surgical procedures (see p. 452) . 
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7. Ascites.— (a) Paracentesis , — Soon or late all cases have to be tapped. 
This tapping is a procedure which it were idle to attempt to describe here 
since its technic can only be learned in the clinic. The indications, however, 
are another matter; they are well stated by Kern: 

“Tapping should not be delayed so long that serious displacement of 
the diaphragm and excessive intra-abdominal tension have occurred. Some- 
thing might perhaps be said in favor of the possible usefulness of moderate 
effusions as promoting the development of collateral circulation by giving 
external support to the splanchnic circulation; but there is no doubt that too 
long delay of tapping is inadvisable. Some external abdominal compression 
should be used after paracentesis to prevent as far as possible rapid dis- 
tention of the portal tributaries and reaccumulation of effusion. The opera- 
tion should be performed as frequently as the reappearance of ascites, in 
considerable amount, requires.*' 

(b) Diuretics . — ^It is generally agreed among practitioners that all of 
the older diuretics nearly always fail to reduce ascites of hepatic origin. 
Novasurol (merbaphen) and salyrgan (mersalyl) have, however, acquired 
a considerable vogue since 1925, when novasurol was studied by Rowntree, 
Keith and Barrier in combination with their low-fluid, low-salt diet and 
ammonium chloride. The two drugs arc 10 per cent aqueous solutions of 
organic mercury compounds containing about 33 per cent of mercury, and 
for all practical purposes may be considered as interchangeable. The more 
recent reports comprise a total of 84 cases of portal cirrhosis with ascites, 
treated as follows: (a) A low-fluid, low-salt diet containing 800 cc. of water 
and inorganic ions as follows: sodium, 0.49 Gm.; potassium, 1.76 Gm.; 
calcium, 0.23 Gm. ; magnesium, 0.2 Gm., and chlorine, 0.74 Gm. An addi- 
tional 800 cc, of water is allowed. Ammonium chloride (or ammonium ni- 
trate, which is better tolerated by the digestive tract) is given in doses of 
75 to 150 grains (5 to 10 Gm.) daily, and novasurol is given in doses up to 
2 cc. intramuscularly or intravenously every third or fourth day, the tol- 
erance of the patient for the drug being first determined by the intramus- 
cular injection of 0.5 to 0.75 cc, 

Duncan and Rudy (1926) write as follows of a diet which complies with 
the above requirements: “No salt or sodium bicarbonate is to be added to 
any foods either in the cooking or at table. Allen has pointed out the ne- 
cessity of excluding all foods high in salt, such as bacon, ham, corned beef, 
tongue, salted or dried fish and smoked or preserved meats; baker's bread, 
cakes, canned fruits, vegetables and soups, as well as prepared cereals, such 
as corn flakes, are not permissible ; .milk and cheese have an incompatible 
chloride content. Fruit in the form of apples, oranges and ^apefruit, 
cereals, as oatmeal, farina, shredded wheat, puffed rice with thick cream 
provide an available variety for breakfast. Eggs and salt-free meat, salt- 
free homemade bread with sweet butter and tea and coffee (in moderation) 
are permissible. Home-prepared, salt-free soups, fresh vegetables (canned 
vegetables must be brought to the boil three times and the water discarded 
each time to eliminate chlorides) may be added for lunch or supper. Horse- 
radish^ vinegar, pepper and other flavoring materials if properly used make 
the diet palatable. Medications, nasal sprays and mouth washes may be 
used only when the salt content is known to be minimal. The same pre- 
cautions are to be exercised in the choice of solutions for douches and colonic 
irrigations.” 

Chapman, Snell and Rowntree (1931) describe the results: “About 80 per 
cent of the 84 patients have shown some response to treatment: about 47 
per cent excellent results, 32 per cent fairly satisfactory results, 21 per cent 
poor results. In spite of the time required for this type of treatment, it is 
preferred by many patients to paracentesis. It is also apparent that ascites 
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recurs much more slowly after medical treatment than after paracentesis. 
Mild toxic reactions occurred in abopt 35 per cent of this group of cases 
and consisted chiefly of diarrhea, chills, fever and hematuria detectable only 
on microscopical examination of the urine. In only a few instances were 
these reactions particularly severe, and in most cases it was possible to 
carry the treatment through to a successful conclusion in spite of them.” 

8. Surgical Treatment. — number of short-circuiting operations to di- 
vert blood from the collateral circulation, as well as measures to establish 
additional connections between the portal and the general circulations have 
been employed with variable results. The best known of these, the Talma- 
Morison omentopexy, is believed by Hopfner to be beneficial in only one 
third of the cases, which is in agreement with the opinion of Eliot and Culp; 
Snell (1931), in a recent review, is no more sanguine. The operation is ac- 
companied by high immedate mortality. Splenectomy, though giving ^eat 
relief in some cases by removing a substantial burden from the portal circu- 
lation, is also accompanied by high surgical risk and not generally produc- 
tive of so excellent results as in Baiiti’s disease. 

9. Hepatic Insufficiency. — In advanced cases in which there is very 
definite depression of liver function, perhaps especially of glycogen storage, 
such symptoms appear as loss of memory, delirium, convulsions and coma. 
These manifestations of toxemia may usually be made to disappear, at least 
temporarily, under the administration of adequate amounts of water and 
carbohydrate. Althausen (1933) points out that extra sugar may be con- 
veniently and easily given by employing a high carbohydrate diet with 
additional feedings of 50 to 100 Gra. of glucose in fruit juices three 
times daily; he deplores the routine giving of 500 cc. of 10 per cent glu- 
cose solution several times daily intravenously as though that were the 
only known method of forcing carbohydrate nutriment. However, he 
recognizes the advantages of continuous intravenous infusion (venoclysis) 
in selected cases. Hendon (1930) has given 500 Gm. of glucose daily in 
this way for five successive days in instances of severe hepatic damage. 
Available evidence (Ravdin, 1929) does not indicate that there is any ad- 
vantage in employing insulin also unless there is proof of its deficiency. 



DISEASES OF THE RESPIRATORY TRACT 


LARYNGITIS 

Acute laryngitis appears rather suddenly with a dryness and tickling in 
the throat and some pain on swallowing; oftentimes there is tenderness to 
pressure made upon the protruding portions of the voice box in the neck. 
The voice becomes husky and speaking is not only painful but is also pro- 
vocative of extreme weariness. Cough may not be present in the beginning 
but it usually develops quite soon and serves to eliminate considerable 
amounts of mucus. Not infrequently the voice is completely lost during 
the few days’ duration of the attack. 

Laryngitis usually follows the exposure to sudden changes of tempera- 
ture, sudden climatic changes, the inhalation of irritating materials, or the 
excessive or faulty use of the voice. Occasionally the condition becomes 
chronic; in these cases there is nearly always a discoverable > source of 
chronic infection in the nasopharynx. 

THERAPY 

Rest of the body, and especially rest of the voice, are the most important 
elements of treatment. Complete silence for forty-eight hours works won- 
' ders in these cases, but is practically never possible of enforcement. 

, Confinement to a room in which the temperature is maintained at an 
even level and the air moist is helpful. Some patients like to apply cold 
compresses to the throat. The use of a steamy inhalation mixture, such as is 
described under the treatment of Catarrhal Fever (see p. 30), is soothing. 
Gleason says that the taking of 10 drops of dilute nitric acid, in a glass of 
water every two hours, is often helpful in the aphonia of singers and 
speakers, a statement which is fully corroborated by the experience of many 
of the older practitioners. 

The use of drugs to control the cough is doubtfully advisable since it 
serves a benign purpose; when it becomes too severe, however, the prepara- 
tions described under the treatment of Catarrhal Fever (see p. 26) should 
■ be considered. 

Oftentimes reeducation in the use of the voice is necessary for those who 
are suddenly thrust into a public-speaking career. 


BRONCHITIS AND EMPHYSEMA 

Sydenstricker, of the United States Public Health Service, has recently 
pointed out that the use of death rates as an index of the prevalence of dis- 
ease has become so universal that the problems and aims of public health 
are set forth almost entirely in lethal terms when statistics are used. Valu- 
able statistics these, but their use unfortunately sometimes serves to obscure 
the fact that there is still a tremendous amount of “ill health” in the world, 
even though people so fortuna,te as to dwell in civilized lands do not die so 
young as they did a few decades ago. What doctor of any experience at 
all needs to be told that the ailments of most individuals are seldom danger- 
ously severe, though they are nevertheless of very great importance both to 
the individual and the community? Among these important affections 
that people simply “sick,” acute' and chronic bronchitis ftod emphy- 
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sema hold a prominent place; indeed, together with the common cold in 
its various stages, they occupy the most important place, for it is certain 
that an upper respiratory infection is the diagnosis most often made in home 
visits in Great Britain and the United States — doubtless this is also the 
case in the other north temperate countries as well. Look well, therefore, 
to the upper respiratory tract, you who read these pages, and try before you 
die to contribute something to the success with which we may hope to 
approach its affections. 

I shall not pretend that a therapeutic distinction can be made — at least 
by myself — between acute bronchitis and the common cold, with its more 
severe forms known as grippe and influenza. I refer the reader to page 25, 
where the treatment of Catarrhal Fever is described. The winter cough, 
often becoming a year-round cough, of late middle-aged and elderly people, 
coupled with shortness of breath and cyanosis on exertion, i. e., that which 
we call chronic bronchitis and emphysema, may be just that, but the wise 
practitioner makes a careful search for a possible underlying cardiovascular 
disease, aortic aneurysm, gout, syphilis or some other debilitating disease. 
The treatment of these twin afflictions has advanced hardly at all since the 
days of our ^eat-great-grandfathers. Moderation in all things, the quiet 
and regular life with the shunning of all vigorous pursuits, a residence in the 
South during the winter — all of these measures are quite helpful to the few 
for whom they are possible: The treatment of cough is described under 
Catarrhal Fever (see p. 26) . 


BRONCmECTASIS 

Chronic dilatation of the bronchial tubes, which is secondary to tuber- 
culosis, pneumoconiosis, tumor of the limg, etc., is characterized by the 
paroxysmal coughing up of large quantities of extremely foul -smelling spu- 
tum which settles out into three distinctive layers on standing. The fingers 
are clubbed and there is a webbed appearance in the roentgenogram. Pro- 
vided there is free drainage, i. e., free expectoration, bronchiectasis per se 
does not usually cause very marked constitutional symptoms. 

It would seem, from the work of Klare and Reusse, that children can 
have extensive bronchial pathology of this sort without exhibiting the char- 
acteristic symptoms above described. 

THERAPY 

The general hygienic treatment of tuberculosis, combined with postural 
treatment designed to facilitate drainage of the cavities, is employed in 
bronchiectasis. In advanced cases the prognosis is poor. Measures to 
control expectoration are described in the treatment of Tuberculosis (see 
p. 245). It is the consensus of opinion that thoracoplasty, lobectomy, cau- 
terization, artificial pneumothorax and the other surgical procedures should 
be used only as a last resort. Mainzer (1931) recommends bronchoscopical 
aspiration in each case, following the removal of the pus from the bronchi 
by the injection of a medicated oil that acts as an antiseptic in the dilated 
air cells. 


ABSCESS OF THE LUNG 

Absc^s of the lung may follow a severe bruise of the' chest wall or a 
penetrating wound of the lung, or it may occur during the course of chronic 
pulmonary tuberculosis, or it may occur as a sequela of pneumonia, espe- 
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cially the influenzal type of pneumonia. Its occurrence follovring operations 
in the mouth and throat of adults is notorious, particularly when general 
anesthesia has been employed. Whatever the cause, the cardinal symptoms 
and signs are: Cough and explosive expectoration, foul breath- and. foul 
sputum, elastic tissue in the sputum, dulness on percussion over a circum- 
scribed area, and positive x-ray findings. Sometimes the symptoms of 
sepsis, such as intermittent fever, sweats, high leukocytosis, etc., are present. 
However, diagnosis is by no means always easy and not infrequently is 
made only at the autopsy table. 


THERAPY 

The use of an inhalant, such as is described on page 30, is indicated, and 
also the creosote and guaiacol preparations (see p. 242). These measures 
have little more than placebo value, however. The best medical treatment 
is postural: Placing the patient with head lower than feet and the affected 
side uppermost; this favors drainage but also increases the patient’s dis- 
comfort. 

Considering the relative frequency with which abscess of the lung is 
seen, very little has been accomplished toward its satisfactory treatment. 
Of course the problem is a very difficult one. Most long-standing cases 
eventually come to operation, but the results of surgery are not too brilliant 
either. Miller, Lambert, and others state that operation during the acute 
phase of abscess carries with it a mortality of 65 to 70 per cent. 


PLEURISY 

Pleurisy, which is usually abrupt in onset, often follows exposure to 
cold, or it may be a sequela to some other respiratory affection; in a few 
cases neither antecedent condition appears in the liistory. There is a 
stabbing pain in the side, which is aggravated by breathing and changes in 
posture; usually a hacking cough, which also aggravates the pain; increased 
respiration, leukocytosis, several degrees of fever; and a number of typical 
physical signs, the chief of which is a leathery friction rub. In some cases 
the pain is referred to the abdominal re^on, which makes differential diag- 
nosis somewhat difficult; also, in some instances, the patient never at any 
time experiences any pain. Sometimes the onset is marked by pronounced 
chill. 

Pleurisy with effusion differs very little in its onset from the dry variety, 
but when the inflamed pleural surfaces begin to be separated by the fluid, 
the pain disappears and dyspnea develops ; it is not in order in this book to 
describe the numerous other physical diagnostic signs of effusion. Occa- 
sionally a patient feels very little subjective distress whatever. 

The immediate prognosis in both forms of pleurisy is good. A dry case 
usually clears up gradually in two to three weeks; a case with effusion is 
often protracted much beyond this periotl. However, the fact that an attack 
of pleurisy is looked upon as presumptive evidence that the individual who 
suffers it is tuberculous, makes the disease of rmich more serious import. 
Some physicians of vast experience maintain that all cases of pleurisy are 
tuberculous; others hold that all cases not accompanied by the signs of a 
known infection, such as typhoid, are tuberculous; others are doubtful 
regarding dry cases (only 4 of Fulton and Hahn’s (1931) 40 cases developed 
pulmonary tuWculosis during an average period of observation of seven 
years) but believe all cases with effusion to be of tuberculous oni^; while 
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there are those who, lacking positive evidence of tuberculosis in a first 
attack, always make a diagnosis of tuberculosis in any patient who has 
, pleurisy twice, whether with or without effusion. 

Boerhaave (1668-1738) was the first to show that pleurisy is an affec- 
tion of the pleura alone. 

THERAPY 

The patient with dry pleurisy should be kept at rest — indeed he will 
impose the most absolute immobility upon himself, usually lying on the 
affected side with the shoulder .depressed and the arm stretched along the 
body. Compresses are hardly worth using for relief of the pain. The best 
measure is the application of adhesive plaster strips (2-inch width) with the 
chest in the expiratory position. They should pass from the vertebral 
column to the midline in front,, at right angles to the column, not slanting 
with the ribs ; begin below and let each strip slightly overlap its predecessor. 
The cough does not usually require special treatment if the affected side is 
immobilized in this way. In severe cases, 1 grain (0.065 Gm.) of . codeine 
sulphate, or ^ grain (0.015 Gm.) of morphine sulphate, should not be with- 
held in the beginning. A number of physicians believe that calcium and 
parathyroid extract are effective at timcij in preventing effusion or promot- 
ing its resorption ; for methods of administering these drugs, see page 714. 

When fluid appears in sufficient quantities to aggravate the condition 
of the patient it should be removed by paracentesis. The indications for, 
and the technic of, this procedure are to be learned in an apprenticeship 
upon the wards and not from the pages of a book. Attempt should not be 
made to remove the effusion by diuresis or catharsis, for the fluid cannot 
return with sufficient rapidity through the inflamed serous membrane to 
make up for the loss of water by way of the kidney or bowel; the patient 
will thus only be weakened to no purpose. Blisters are also of little or no 
value. 

The necessity for looking upon an individual who has once had an attack 
of pleurisy as a tuberculosis suspect is of the utmost importance, since by 
accepting such an attack as a sign from the gods that a readjustment of the 
mode of life is in order, we may sometimes entirely prevent the appearance 
of a frank pulmonary tuberculosis. 


GAS BURNS IN CHEMICAL WARFARE 

In the next great World War, poisonous gases will undoubtedly play an 
even greater part than they did in the latter days of that terrible conflict 
which is just a few years behind us. Therefore, despite the existence of the 
League of Nations, the World Court, Disarmament Conferences and other 
such millennial agencies, I feel obliged to treat of the therapeutic aspects 
of the subject in this place. 

Local Treatment of the Respiratory Tract. — The following is a quota- 
tion from Pagers excellent paper, read before the section on Laryngology, 
Otology and Rhinology at the meeting of the American Medical Association, 
in 1922. 

'^When we entered the w^ar, the enemy was using mixed gases, thrown 
over with shells from trench mortars and by hen^yy artillery. The attacks 
usually began with gases which produced excessive sneezing and lacrima- 
tion; ^is being followed by the more poisonous gases, mustard and phos- 
gene. Mustard gas, so called because its odor resembles that of mustard oil, 
classified as a vesic^t, causes inflanunation, blistering, discoloration of skin, 
acute oonjunctivil^ and intense inflammation of the respiratory passages. 
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Its is caustic, the extent of damage or destruction of tissue depending 
on the degree of concentration and the time of exposure. Its action may be 
delayed over a few hours to two or three days. 

“Phosgene is classified as a lung irritant of suffocant type, which, in the 
alveoli and lung tissues, causes exudation of large quantities of frothy 
mucus; acute pulmonary edema, and death, by flooding the air spaces. 

“One of the most important and arduous duties of the throat and ear 
service throughout the war, after the introduction of poison gases, was the 
treatment of gas burns of the respiratory tract. ' 

“Our first observations [at Base Hospital 32] were made on a convoy 
of patients received, March 23, 1918, gassed in the Lorraine Woods, Ameri- 
can sector, March 21 and 22, 1918. The gas attack was made with shells 
thrown from mortars and heavy artillery and was concentrated around the 
dugouts of Companies K and M, One Hundred and Sixty-fifth Infantry. 
When the attack began, all had on their gas masks and kept them on for 
' two or three hours, when they were informed by their officers that it would 
be safe to remove them. Many claimed that they felt a burning sensation 
in the lungs while they had on their masks, but, from reports made by 
others, it was evident that they removed their masks too soon and that the 
masks afforded perfect protection while they kept them on. Tlie first 
severe effects of the gas were felt in the eyes, at varying intervals of from 
one to three hours. The respiratory effect developed from a few hours to 
several days after the attack. A number of these patients had no symptoms 
of gas poisoning until they had slept under blankets which had been ex- 
posed to the gas. 

“We had rarely witnessed such suffering and distress as these patients 
manifested, with skin burned and discolored, eyes swollen shut, spasms of 
choking, vomiting and struggling for breath, with the lungs literally drowned 
by their own secretions, they writhed in pain until they became unconscious 
from want of oxygen. 

“Nausea, retching and vomiting, with pain and ofiprcssion over the 
chest, were among the earliest and most persistent symptoms, followed later 
by* coughing and spasms of the glottis, with excessive discharge of frothy 
mucus oftem mixed with blood. Hemorrhages from the nose and lungs were 
among the rare symptoms. A deeply cyanosed and lead-colored face, 
labored respiration, rapid pulse, restlessness, constant and spasmodic efforts 
to expel the profuse frotliy expectoration was the usual clinical picture 
during the first few days. The pain and distress in the lungs and epigastric 
region was often very intense. 

“The pathology of gas burns is similar to that of an escharotic chemical 
applied to the tissues. If gas sufficient to produce serious effects is inhaled, 
there results an extreme engorgement of all the vessels and capillaries of 
the lungs, followed by the outpouring of a serous exudate from the injured 
bronchial and alveolar linings. In this stage, the patient might be drowned 
by the edematous exudate which fills the lungs, to the exclusion of the air. 
As in other inflammations of a severe degree, the outpouring of the fluid 
exudate from the blood is followed by deposit of fibrin on the injured sur- 
faces. Thus, the bronchial passages, already wholly or partially denuded 
of epithelium, became lined or even occluded by a fibrinous membrane 
similar to that seen in diphtheria. This greatly hindered respiration and 
adhered to the mucosa with such tenacity that coughing was ineffectual to 
dislodge it. Necrosis of the bronchial walls and lung tissue resulted in a 
varying degree from exposure to the gas. These areas were, of course, 
promptly invaded by whatever bacteria were present in the respiratory 
tract, resulting in ragged, foul ulceration of the larynx, trachea and bronchi, 
and in multiple abscesses of the lung. 
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'‘After the first few days, the burned areas became infected and began to 
suppurate. As the necrotic process advanced, large quantities of exudate 
consisting of broken down tissue, tube casts, greenish-gray masses of mem- 
brane and sometimes necrotic lung tissue, were thrown off .from the air 
passages. During this stage, the breath was very foul from the gangrenous 
discharges, and the patient, utterly exhausted from absorption of poison 
and the constant spasmodic and ineffectual effort to expel the accumulated 
slough, very often would lapse into a semiconscious state. 

“In the milder forms of mustard-phosgene poisoning, we found the nasal, 
laryngeal and bronchial mucosa red, dry or edematous, in the early stages. 
The general appearance was not unlike an ordinary laryngitis or bronchitis. 
After a short time, the membranes began to pour out large quantities of 
mucus. In many of these cases of mild gassing, the patients recovered in a 
few days, and, in those patients who had been exposed to a high degree of 
gas concentration, the mucosa showed an intense hyperemia and dryness 
at first, followed later by flooding of the air passages with the frothy mucus, 
often mixed with blood. After two or three days, the burned areas were 
covered with a fibrinous membrane. These patches were found in the 
vestibule of the nose, on the turbinates and, in some instances, extending 
into the accessory sinuses. The mouth and pharynx seemed to show resist- 
ance to the caustic action of the gases, owing, probably, to the character 
of the epithelial lining; while the larynx, especially the arytenoid region, 
seemed to be particularly vulnerable. Burns were often found to be deep, 
with infiltration and edema about the vocal bands, causing aphonia, which 
occasionally persisted for weeks and months. The tracheal lining was 
usually burned in irregular patches. In many cases, the entire lining of the 
trachea extending into the small bronchi was involved. Edema of the lungs 
was always present to a greater or less extent when there had been exposure 
to the mixture of mustard and phosgene in any high degree of concentration. 
Bronchopneumonia with multiple abscesses was not infrequently present. 

“At this time (March 23, 1918), when we received our first convoy of 
patients at Base Hospital 32, the Allies had not developed any treatment 
which was satisfactory for the effects of poison gases in the respiratory tract 
and lungs. Alkaline washes and sprays apparently increased the suppu- 
ration and aggravated the condition. We felt at liberty to institute any 
form of treatment that promised relief; and as I had had several years* 
experience in the treatment of laryngeal and bronchial affections with intra- 
tracheal medication, it seemed to be applicable in the conditions arising 
from gas intoxication. The first object of the treatment was to relieve pain 
and the exhausting spasms and ineffectual cough without the use of opiates ; 
and next, to obtain better drainage of the lungs and respiratory tract. For 
these purposes, it was found intratracheal medication was the most effec- 
tive. Medication in oil solution was introduced with the tracheal syringe 
during inspiration. Skilled assistants soon learned the trick of introducing 
the syringe and administering the medicated oils in the trachea and bronchi. 
In some patients who were peculiarly sensitive to any kind of throat medi- 
cation, it was at first necessary to spray the pharynx with a 2 to 4 per cent 
solution of cocaine, before introducing the syringe. 

“The principal medicines used were solutions or emulsions, in liquid 
petrolatum or olive oil, of either bismuth, iodoform, antipyrine, guaiacol, or 
camphor menthol. The following formula was found to be the most gen- 
erally effective in the majority of cases: Guaiacol, camphor menthol, & per 
cent of each in liquid petrolatum or olive oil. From 1 to. 3, drachms of this 
mixture was introduced into the trachea two or three times a day in the 
severe cases. 

“When the oil solution reached the, deeper bronchi a few seconds after 
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introduction, the first effect produced was a cough, which' expelled the con- 
tents of the bronchial tubes, often consisting of tube casts and diphtheritic 
membrane, grayish green, with pus, and other products of suppuration which 
had accumulated in the trachea, and which previous efforts of coughing 
had not been sufficient to expel. The natural drainage of the lungs was 
facilitated by the action of the camphor menthol on the inflamed, swollen 
mucosa, while the guaiacol acted as an antiseptic and anesthetic. The 
necrotic membranous exudate became more easily detached under the action 
of the liquid petrolatum, and easier breathing and better oxygenation were 
at once noticeable, as well as a diminution of the coughs and spasms. Relief 
of pain, with a sense of comfort throughout the lungs, usually followed 
with rest and better oxygenation; the general toxic condition of the patient 
improved. 

‘‘Without exception, these patients expressed themselves as receiving 
^ great relief, and, when suffering, requested the treatment. Those who re- 
ceived the treatment usually made a quick recovery, and most of them were 
able to return to the lines in a surprisingly short time, considering their con- 
dition when they entered the hospital. Of the 6000 gas patients who passed 
through our hospital, only 2 died. These deaths occurred within the first 
twenty-four hours after admittance. The results were so encouraging at 
Base Hospital 32 that the treatment was recommended in the official bulletin 
of the Allied Gas Service, in April, 1918.” 

Pierce has recommended the substitution of oil of peppermint in the 
petrolatum, as being more efficient than the other volatile oils in breaking 
down the frothy mucous discharge. 

Findings of the Chemical Warfare Service. — ^Throughout the period of 
the United States^ participation in the war, this service conducted experi- 
mental studies on animals, and in so far as was possible upon man also, 
under the able leadership of Frank P. Underhill, whose untimely death in 
1932 was a great loss to our profession. The recommendations for sys- 
temic treatment, with particular regard to phosgene as it was the gas almost 
exclusively used toward the end, may be summarizsed, as follows: There 
are three types of cases, (a) those lightly gassed, the principal symptom 
being slight dyspnea; (b) so-called blue cases, with very pronounced respi- 
ratory distress and evidence of edema; and (c) the gray cases, with pro- 
nounced edema and almost utter inability to breathe, and often a shocklike 
condition also. In the blue cases, by analogy to animal studies, venesec- 
tion to the extent of 0.5 per cent of the body weight is felt to be indicated 
as soon as practicable after gassing. » If the temperature rises rapidly and 
a fall in blood concentration occurs (the two changes are simultaneous), 
a second and even a third withdrawal of the same quantity of blood may 
be made. If the gray stage is entered, in which there is a considerable fall 
in the temperature and marked increase in blood concentration, large 
quantities of fluid are to be given — by mouth if possible, as well as by intra- 
venous infusion or intraperitoneal injection of normal saline. Such increase 
in edema as may, but is not likely to, follow this introduction of fluid is 
looked upon as of little moment if it be accepted that the cause of death is 
the excessive concentration of the blood and not the edema per se. Regard- 
ing oxygen, it may be said that the increasing concentration of the blood 
causes it to circulate less rapidlyi which reacts upon the heart efficiency, 
and the two conditions combined cause the tissues to suffer from lack of 
oxygen and the nervous mechanisms to approach a condition of narcosis. 
The administration of oxygen is therefore distinctly indicated, but oxygen 
alone will not remove or alleviate the cause of the trouble, namely, the 
blood concentration. 

Treatment of the Skin Bums. — Phosgene does not cause skin bums, but 
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so-called '^mustard” and lewisite do. I quote from the paper of Commander 
E. W. Brown, U.S.N., written in 1928: 

' (a) Mustard . — ^‘The first step in the protection of the skin against the 

effects of contact with mustard is prompt and complete removal. Mustard 
enters the skin very quickly and, unless its removal is accomplished without 
loss of time, a serious burn will surely result. The first essential is to pre- 
vent further exposure to mustard from contaminated clothing or equipment, 
which would be a source of danger both to the casualty and to those attend- 
ing him. This should be removed at the earliest possible moment. 

bathing procedure, if possible, using shower baths with hot water and 
soap, is organized for all personnel suspected of contamination with mustard 
vapor. The eyes are prophylactically treated with boric acid lotion. This 
is followed by the issue of fresh clothing. Mobile bathing units for this 
purpose were assigned to army divisions on the western front toward the 
end of the World War. If the patient has been exposed only to mustard 
vapor the bathing procedure and change of clothing will usually be effective 
if carried out within thirty minutes. 

^‘Liquid mustard is removed from the skin by sponging with an organic 
solvent, such as kerosene or carbon tetrachloride, in which it is soluble. 
If the mustard has been in contact with the skin for more than one or two 
minutes, it will be absolutely essential that the area be treated with fresh 
portions of the organic solvent every two or three minutes and massaged 
with the hand continuously after each application, the entire operation 
continuing for thirty minutes. This technic will prevent blistering if com- 
menced within twenty minutes after exposure to the mustard.” 

(6) Lewisite . — *The most suitable treatment for the vapor burns of 
lewisite is the use of a ferric liydroxide paste which consists of a suspension 
of fine colloidal nongranular ferric hydroxide in pure glycerin. This paste is 
applied profusely over the burn and covered with an impervious dressing. 

^Tromptness in removing liquid lewisite from the skin is even more 
imperatiye than in the case of mustard. Lewisite is completely destroyed by 
the application of a 6 per cent solution of sodium hydroxide, which must 
then be quickly removed by washing with soap and water. This method 
will undoubtedly save life by preventing the absorption of a lethal quantity 
of arsenic through the skin after extensive exposure. A more effective 
procedure, which has proved successful with animals, is excision of the skin 
of the burned area and adjacent region. This may be regarded as a life- 
saving procedure for a period as long as twenty-four hours after the burn 
has been received, provided the lewisite has been already neutralized with 
the sodium solution.” 

Tear Gas . — There is irritation of the eyes, lacrimation, and a tendency 
toward salivation and irritation of the throat, and slight rubefaction and 
mild burning of the more tender portions of the skin. Col. Vedder (1925) 
says that there is no effect upon the lungs in any concentration that will 
. be met with in the field, a statement which doubtless applies as well to the 
conditions under which the gas is used against mob gatherings. However, 
upon exposure to somewhat more than the usual concentration it may require 
twenty-four hours before the eyes feel perfectly normal again, and it is 
joonceivable that enough irritation of the eyes and throat may occur in 
such instances to pave the way for secondary bacterial invasion with en- 
suing conjunctivitis and pharyngitis. 

When the contents of a tear-gas gun are directly discharged against 
the skin or into the eyes, McNally <1932) finds that prompt washing of 
the sMn with 50 per cent alcoholic solution of sodium sulphite, and the eyes 
with 0.4 per cent sodmm sulphite in 25 cc. water and 75 cc. glycerin, effec- 
tively relieves distress. 
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NEPHRITIS AND NEPHROSIS 

Introdnction and Classification. — So far as is yet known, the first de- 
scription of kidney disease was that of Aetius (500 a. d.), who is said to 
have found at autopsy that certain cases of dropsy wore associated with 
hardening of the kidneys. Rhazes (860-932 a. d.) , the great Arabian clin- 
ician, probably also recognized the entity but no further advance toward 
its understanding was made until Avicenna, that “convivial Omarian spirit” 
at the court of Bagdad, noted that in dropsy the urine was thin, watery and 
'increased in density. Then Saliceto, in the middle of the thirteenth cen- 
tipy, provided the classical description of edema associated with contracted 
kidney, and Malpighi (1628-94), aided by the great discoveries of Harvey 
(157^1657), established the function of the capillaries. Thus were laid 
the foundations upon which Richard Bright (1789-1858) was able to erect 
his anatomico-pathologico-clinical classification. A hundred years have now 
passed since the last of these fundamental contributions was made, and it 
seems that we have about reached a position from which it has become pos- 
sible to view the disturbances in normal physiology associated with nephritis 
with greater advantage to the patient than accrued to him from the exclu- 
sive study of renal pathology necessary in an earlier day. Many attempts 
are being made to clear the way completely for this new manner of con- 
sidering the disease by simplifying the classification of types to a point 
where this phase of the subject will cease to be confusing. Indeed the ne- 
cessity for any very rigid classification at all has come to be looked upon 
with considerable doubt, since the physician rarely deals at the bedside 
with any one of the forms pure and unmixed except in very acute cases. 

Certainly it will suffice us to employ here for therapeutic purposes some 
such simple conception as that depicted in the accompanying figure. Here 
the toxic nephritides are regarded as including acute and chronic glomeru- 
lar and tubular nephritis and nephrosis, and they are all looked upon as 
being the renal manifestations of the operations of some deleterious agent 
which causes inflammatory and retrogressive changes in these structures and 
which is also probably, in some particulars demonstrably, affecting the other 
active tissues of the body as well. I'he other type, arteriolosclerotic neph- 
ritis, is considered to be the late expression in the kidney — in the form of 
sclerotic changes in the glomeruli and tubules as a result of progressive 
constriction of their arterioles and capillaries — of a similar process in the 
finer arterial structures throughout the body, most probably as the result 
of the prolonged action of some toxic agent not derived from the kidney. 
The following simple descriptions of the above types must suffice. 

Toxic Nephritis. — ^Acute diffuse glomerular nephritis usually makes its 
af^earance rather insidiously, in children several days or weeks after ap- 
parent recovery from one of the acute streptococcic infections, such as tonsil- 
litis, scarlet fever, rheumatic fever or erysipelas. Cases occurring during a 
subacute bacterial endocarditis' are usually looked upon as “focal” rather 
than “diffuse,” the differentiation being made on the smaller number of 
glomeruli found to have been involved in the rare specimens that come to 
autopsy, plus the absence of hypertension and edema. Gainsborough (1932) 
has v<ary well remarked, however, that the absence or presence of edema 
canno t afford a very critical division since the beginnings of tissue edema 
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are invisible. In the common or diffuse form there are present both edema 
and hypertension, but the former is rarely of the marked pitting sort seen 
in chronic nephritis, and the latter is usually not inordinately high and 
rarely may not be present at all. There is more or less albumin in the urine 
but the characteristic feature of these cases, in addition to the hyperten- 
sion, is the presence of red blood cells and red cell casts, often enough to 
cause the urine, which is diminished in amount, to have a smoky brown 
color. The prognosis as regards life and recovery without permanent se- 
quelae is quite good in these cases; indeed, better perhaps than is usually 
believed, as shown by the careful study of Tallerman (1932), in whose 27 



A. Site of distupbanoes in. toxic nephritis. 

B. Site of disturbances in Aplepiolosclepotic nephritis. 


consecutive cases, followed up for periods of eighteen months to three and 
one-half years after discharge from hospital, only 2 died and only 4 showed 
any evidence of persisting renal damage. The future course seems to be 
independent of the initial severity of the symptoms, except that Van Slyke 
has observed that in cases in which the plasma protein has fallen to a low 
level the tendency to become chronic is marked. However, a most alarm- 
ing picture may at times develop, the characteristics of which are vomiting, 
h(%dadhe, visual disturbances, frequently a slowing of the, heart and respi- 
rat(«y rates, coma, convulsions and ultimately death. This syndrome, 
which is variously termed “uremia,” “pseudo-uremia,” or “convulsive 
uremia,” is apparently unrelated to the retention of nitrogenous products 
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and has been shown by Blackfan to be caused most probably by cerebral 
edema. Cases advancing toward chronicity often develop subacute exacer- 
bations during which there is some elevation of temperature and the urine 
is clouded with blood and casts, but as the glomeruli are gradually .de- 
stroyed during months and years the urine contains less blood and fewer 
erythrocytic casts, and finally nitrogenous retention, manifested by rise in 
blood urea and creatinine, makes its appearance foretelling uremic termina- 
tion — though it has been remarked that in all fatal cases of chronic neph- 
ritis characterized by severe nitrogen retention there is an acidosis severe 
enough in itself to be the actual cause of death. It has also come to be 
increasingly recognized in recent years that severe secondary anemia is 
an accompaniment of decreasing renal efficiency, though it may also appear 
early in the acute cases. 

The striking characteristics of tubular nephritis, which distinguish it in 
its pure form from the glomerular type, are hyaline, waxy and fatty casts 
but no blood or blood casts in the urine, marked and persistent edema, and 
albuminuria without hypertension or nitrogen retention. This type may 
also appear acutely in children in the course of streptococcal infections, or 
as a mild form complicating Asiatic cholera, diphtheria, malaria, syphilis, 
typhus, yellow fever and possibly other infectious diseases. It is the 
nephritis sometimes caused by mercury, also the nephritis seen in pregnancy. 
If, in addition, there is observed an increased blood cholesterol, retractile 
globular bodies in the urine, a low metabolic rate, a marked disturbance 
in the ratio of serum albumin to serum globulin, and a tendency toward a 
protracted course with relatively frequent complete recoveries or death from 
intercurrent infection without the appearance of signs of severe inflamma- 
tory renal disturbance — in these cases the diagnosis of lipoid nephrosis 
is made, which is considered by some observers to be a rare entity not di- 
rectly related to inflammatory nephritis. 

Arteriolosclerotic Nephritis. — ^This type of kidney disease is only one 
element in the cardiovascular-renal syndrome, which begins with “essentiar' 
hypertension, progresses to arteriolar disease of the body as a whole and 
not solely of the kidneys, and ends often in cardiac or apoplectic death 
before kidney complications of a serious nature have appeared. The urine 
is much increased in amount and low in specific gravity and contains often 
only a small amount of albumin and a few hyaline casts. Edema is not 
a usual feature of the pure form, but ultimately uremia appears in associ- 
ation with the slowly increasing nitrogen retention. More rapidly progres- 
sive cases are designated '^malignant.” 

The Essential Unity of Nephritis. — In the attempt to view disease as 
a natural response to disturbed physiology one is ever beset by visual temp- 
tations to see it only in a scries of histopathologic pictures, and is thus tra- 
duced from achieving a complete vision of the full significance of con- 
glomerate manifestations. To avoid this error in so far as is practicably 
possible in the present instance, and to enable us more easily to look upon 
nephritis as essentially a systemic affection, we must bear in mind that with 
diverse and often overhqiping manif(*stations in the kidneys, the occairrenccs 
characteristic of tlie malady are only necessary adjustiiKMits in normal renal 
function, our knowledge of whieJi function is conipris(id in the following 
fundamental observations: (o) That albumin and easts are normally passed 
by the kidneys; (f>) that products of protein destruction are normally elimi- 
nated through the kidneys; (c) that the kidneys normally both secrete a4d 
reabsorb water and salts; (d) that they maintain the osmotic pressure of 
the blood at a constant level, and (e) that they share at all times in. the 
maintenance of acid-base balance in the body. 

(A) That the passage of albumin and casts may be regarded as a nor- 
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mal thing is evidenced by their presence in the urine after strenuous exer- 
cise, by the ‘Afunctional” albuminuria of adolescence, and by the passage 
of albumin aft^r the ingestion of excessive amounts of albumin (as egg 
albumin, for instance) at any age; furthermore, it is by no means unusual 
to find an occasional hyaline cast in the urine of a normal person, and 
Addis (1926) and his co-workers have shown that both casts and albumin 
can be found in almost every specimen of normal urine provided certain 
precautions are taken. 

(5) The normal catabolism of protein consists chiefly in the deamination 
of amino-acids with the elimination of ammonia, which combines with car- 
bon dioxide to form ammonium carbonate, is then dehydrated to the car- 
bamate and ultimately to urea, which final waste product is excreted in ’the 
urine at a daily rate of 30 to 40 Gm. when the blood urea level is normal. 
The efficiency of this renal excretion is maintained long after the secreting 
units in' the kidneys have been quantitatively much reduced by disease. 
Other nonprotein nitrogenous products normally appearing in small quanti- 
ties in the urine are uric acid, creatinine, amino-acids and ammonia. 

(C) The accepted explanation of the secretion of fluids and solids by the 
kidney is that of Cushny, according to which the glomeruli filter off enor- 
mous quantities of fluid containing all the noncolloidal constituents of the 
plasma, which fluid is then reduced to the quantity and concentration char- 
acteristic of urine by a process of reabsorption in the tubules, the urine ulti- 
mately being composed of the excess of fluid not needed by the body, normal 
constituents of the blood which have been present in it in excessive quanti- 
ties, and all abnormal substances such as drugs, foreign proteins, etc. 

(D) The filtration-rcabsorption process also aids in maintaining the 
osmotic pressure of the blood unaltered. 

(E) The extent of the kidneys' participation in the maintenance of acid- 
base balance is insignificant in comparison with the activities of the lungs, 
but it is very important nevertheless for it is by the renal route, together 
with the bowel, that the nonvolatile sulphuric and phosphoric acids result- 
ing froiil protein catabolism are eliminated. The final economic advantage 
which the body derives from employing this excretory route lies in the fact 
that the ammonia used to accompany the passage of these acids is formed 
directly in the kidneys, thus conserving the fixed bases of the blood and 
maintaining the alkali reserve. 

Obviously, in view of the above considerations, the matters requiring 
closest attention in nephritis, from the standpoint of their systemic or local 
origin and causation, are albuminuria, edema, hypertension, nitrogen reten- 
tion, acidosis, anemia, lipemia, and hypothyroidism. 

Albuminuria. — The oldest of the fixed conceptions regarding the origin 
of the albumin in the urine was that it was the direct result of the renal 
lesion; that is to say, that the albumin was a product of the degeneration 
of the functional units in the kidney. But this belief has almost entirely 
given way before the point, so trenchantly made by Christian, that in 
patients dying of infection relatively early in the course of a nephritis char- 
acterized principally by degenerative changes in the tubules (tubular or 
chronic parenchymatous nepliritis, or nephrosis), the daily amount of al- 
bumin in the urine has been often far in excess of what could possibly come 
from degenerating renal epithelium. Therefore the opinion has come to be 
almost universally held that the explanation of tlie albuminuria is in the 
passage of albumin through the walls of blood vessels, most probably 
“glomerular capillaries, Ihus presupposing the occurrence of a functional 
chanjge in a colloid membrane of which the microscope gives no evidence” 
—a surmise, to be sure, but entirely in consonance with the hypotheses by 
wliicb we account for many other phraomena. Albumin may possibly nor- 
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mally pass through the capillary walls all over the body,, with exception 
of the three sites of which Simonds (1932) recently reminds us: the alveolar 
walls of the lungs, the choroid plexus of the brain, and the glomeruli of the 
kidneys (to this latter there is, however, some qualification, as earlier 
pointed out). Now in each of these locations the capillary endothelium 
is covered on its outer surface by a layer of closely adherent flat epithelium 
and, at least in the glomeruli, as shown by McGregor (1929), these two 
layers arc separated by a thin hyaline basement membrane. To Simonds 
it therefore appears probable that albuminuria * is due to retrogressive 
changes in this epithelial layer of the glomeruli. However, entrenched as 
we may be in either of these two very rational conceptions that the cause 
of albuminuria lies solely in demonstrable or nondernonstrable changes in 
the kidney, there can be no longer any excuse for cursorily dismissing the 
accumulating evidence that th(* nature and source of the albumin, and the 
cause of its appearance in the urine, are to be found elsewhere. Volhard^s 
(1914) explanation of the influence of a hypothetical poison arising in the 
tubules did not greatly challenge the old position since it merely assumed 
that this poison caused the increase in permeability; and Fahr also explained 
the occurrence on approximately the same basis. Aschofi’ (1917) had, how- 
ever, in the meantime gone a step further and postulated the increase in glo- 
merular permeability upon a toxic damage of the whole body. But the 
wide departure from accepted beliefs has been that of Epstein (1921), 
whose views on this point are essentially those of Miink (1925), namely, 
that there occurs in this malady a general metabolic disturbance of such 
nature that there is a shift in the plasma ])rotcins toward tlie coarser globulin 
fraction, albuminuria then resulting when the kidneys excrete this foreign 
‘'denatured*^ protein in quite physiologic way and without any increase 
in their permeability. Storm has of course raged round this view, and many 
observers have accepted as final the independent studies of Hewitt (1927) 
and Cavett (1930), who have been unable to find any differences in the 
protein of urine and plasma. However, Thomas and his associates, Schlegel, 
Andrews and Welker, in work which they have been reporting since 1928, 
are strongly supporting the foreign protein position. Thomas, recently, ‘by 
departing entirely from the optical rotation and chemical methods of Hewitt 
and Cavett, and turning to the admittedly more delicately accurate im- 
munological precipitin method of Hektoen, has been able to demonstrate 
some quite astoTiishing things. The protein excreted during the first hours 
of an artificially induced uremia in his dop reacts strongly to an anti- 
liver precipitin, indicating the presence of liver tissue without serum pro- 
teins in the urine; central nervous system, muscle and spleen proteins have 
also been identified. Gradually this tissue reaction becomes weaker and is 
finally masked altogether by the serum reaction. In these later portions of 
urine, Welker has succeeded in identifying a toxic ])eptone radical attached 
to the protein molecules. Thomas’ present belief is that, normal or dam- 
aged, the kidney is able to retain within its circulation those proteins wliich 
are normal to the body and will excrete proteins foreign to it. The excre- 
tion of sprum proteins in nephritis indicates that these proteins have be- 
come so altered that they no longer conform to the requirements of the 
organism and are therefore excreted as such. As a I’csult of general dam- 
age to parenchymatous tissue in nephritis, this conception postulates the 
releasing of tissue proteins into the intercellular spaces, from which they 
enter the circulation as relatively nontoxic tissue proteins and are excreted 
by the kidneys only because they are foreign to the blood. Shortly, how- 
ever, as the process proceeds, the cells are further damaged, the protein is 
split so as to lose its identity, and as this splitting is carried to the proteose- 
peptone stage the split products become liighly toxic. At this point, then, 
30 
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they unite in the blood stream with a normal molecule of serum protein, 
the two combined form a foreign protein and are excreted, though the com- 
bination retains the precipitin identity of serum protein. The very rational 
comment of Leiter (1931) upon all such reasoning, namely, that in other 
diseases associated with pronounced tissue destruction — ^widespread tumor 
metastases, starvation, severe infectious diseases, acute yellow atrophy of 
the liver, etc. — there is usually no marked appearance of albumin in the 
urine, is of undeniable force; nevertheless, I believe that this approach of 
Thomas et al. is the most promising that has so far been made in the at- 
tempt to understand albuminuria. 

Edema. — I think that quite as certainly as we now generally admit that 
albuminuria may have its cause in some factor or factors which the eye 
cannot always detect in the autopsied kidney, so must we likewise grant 
that the histologic features of 2 cases may be the same on postmortem ex- 
amination, though the one patient died with edema and the other did not. 
And so the physiologic approach must again be made, examining factors 
regulating fluid balance between the fixed tissues and the blood current, so 
far as our present knowledge has revealed them: (1) The water and salt 
excretory function of the kidneys, (2) variations in capillary permeability, 
(3) osmotic and hydrostatic pressure relations within the capillaries. 

Water and Salt Excretion by the Kidneys . — It has long been the con- 
sensus of opinion that the increase of water and chlorides in renal edema 
is due to the inability of the damaged kidneys to excrete them, but it is 
certainly equally rational to maintain tliat these substances are not ex- 
creted simply because they are held by the tissues, and therefore never 
presented for elimination. All the more does this latter assumption seem 
to be the likely one in view of the repeatedly confirmed observation that in 
the normal kidney approximately 90 per cent of the functional units are 
always at rest; one feels that were the water and sodium chloride presented 
to the kidney during nephritis quite as they are at any normal time, this 
tremendous reserve of structure coming in part or whole into action would 
be able. to more than counterbalance the crippling effect of the loss of a 
relatively few units daanaged by disease. Now, just recently, two bits of 
information have come to light which seem to me to disprove quite convinc- 
ingly the assumption that the lowered excretory function causes the edema. 
Loeb (1932) and his associates very carefully studied a patient with gi*oss 
edema and a normal individual who was maintained on a “salt-poor” regime; 
when sodium chloride Was given to these two individuals, both retained the 
salt and water, the retention being ^eatest in the edematous individual ; 
however, after the base of the blood of the normal subject had been returned 
to its normal level by the ingestion of sufficient salt, continued ingestion of 
salt caused no further retention of either it or water. The implication of 
this is plain: So long as the tissues recpiire salt to make up for a shortage 
they retain all that reaches them in the blood, water being likewise held in 
fulfillment of well-known physicochemical laws — a process with which the 
kidney has nothing whatever to do. The second piece of information is the 
beautifully clear-cut demonstration of Lashmet (1931) that not only is 
edema due to tissue thirst for chloride but also that it is actually thirst for 
chloride in a specific form; when he gave sodium chloride to edematous 
patients the edema increased regardless of the daily fluid intake, but when 
he gave an equivalent amount of chloride in the form of hydrochloric acid, 
the edema promptly decreased without any relationship to the intake of 
fluids, and the chloride content of the urine was multiplied several times. 
Barker (1932) accomplished the same remarkable result by substituting 
potassium chloride for sodium chloride. Here again ’we have a comedy of 
errors that plays itself out behind the scenes of the renal theater. 



NEPHRITIS AND NEPHROSIS 


467 


Variations in Capillary Permeability . — As the assumption is made that 
increased permeability of the glomerular capillaries accounts for albumin- 
uria, so too can it be made to account for edema — ^the tissues become water- 
logged simply because the systemic capillaries become permeable to such 
a degree that flooding is inevitable. This may be the right and true expla- 
nation, but I know of no sound experimental or clinical studies that have 
served to substantiate it; indeed, the passage of water and its contained 
diffusible molecules is always so rapid in both directions through the capil- 
lary walls that it is impossible to conceive of any factor that could influ- 
ence it only in one direction. Leiter has therefore well pointed out that 
those who employ the term “increased permeability” can only mean by it 
an increased passage of plasma proteins or other colloids out of the vessels 
— which is a contravention of actual experimental evidence. 

Osmotic and Hydrostatic Pressure Relations Within the Capillaries . — 
The plasma proteins, consisting of albumin and globulin in a relationship to 
'each other of 1, 5-2.5 to 1, together with a very small amount of fibrinogen, 
do not serve as a source of nutrition for the tissues and hence do not pass 
freely out of the vessels. Their chief function was pointed out by Starling 
so long ago as 1895, namely, the maintenance of balance between colloid os- 
motic pressure and electrolyte hydrostatic pressure within the capillaries, the 
hydrostatic pressure being measured in terms of the force exerted by the dif- 
fusible crystalloids in attempting to escape from the capillaries in fulfillment 
of the laws of diffusion, tlie osmotic pressure being measured in terms of the 
force exerted by the relatively nondiffusible colloids in opposing this at- 
temi)t through fulfillment of the laws of osmosis. Epstein (1917) first drew 
attention to the bearing of this struggle upon the problem of edema, but the 
first actual measurement of the relationship of the two combatant forces 
in edema was made by Krogh (1922), who showed in a single case that as a 
result of considerable loss of plasma colloid through albuminuria the bal- 
ance of forces was markedly tipped in favor of the filtration of fluids from 
the blood into the tissue spaces, an observation that has been many times 
confirmed. Having established that the total colloidal osmotic pressure is 
p*eatly reduced through the loss of proteins, and that as a result fluids pass 
into the tissues in abnormal quantities, it remained necessary to answer the 
objection offered in the work of Linder, Lundsgaard and Van Slyke (1924), 
who found that the greatest decrease in plasma proteins does not always 
correspond to the greatest extent of edema, and that, indeed, a marked de- 
crease in plasma proteins is even compatible with absence of edema. The 
partial answer had, however, apparently already been made in the studies 
of Govaerts (1925), who showed that albumin molecules have a much 
higher osmotic pressure than globulin molecules; therefore a serum with 5 
per cent of protein may yield a much lower osmotic pressure than another 
serum with the same amount of protein if the first has less albumin and 
more globulin than the second. The following is now accepted as an expla- 
nation of what takes place: When the total protein of the plasma falls as a 
result of albuminuria, the ratio of albumin to globulin is reversed, the pro- 
portion of globulin to albumin becoming greater; however, the large globulin 
molecule exerting a lower osmotic pressure than did the small albumin 
molecule which it replaces, the attempt at compensation usually fails, and 
edema appears. That the globulin effort may succeed, however, has been 
shown by Salvcsen U926), who6e patient showed a complete lack of edema 
in spite of months of gross albuminuria, which was an unintelligible state 
of affairs until it was found that in him the globulin had risen to such extent 
as to completely make up the albumin loss. On the other hand, a relatively 
small increase of albumin, even though accompanied by a corresponding 
fall in globulin so that total protein does not rise, may be suflSqient to alter 
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the degree of edema very noticeably. Moore and Van Slyke (1930) have 
observed an almost perfect correlation between reduction in plasma protein 
content and presence of edema in 75 cases, though Krogh’s (1929) placing 
of normal plasma protein osmotic pressure at about three times that of 
capillary filtration pressure would allow a considerable fall in the proteins 
without the appearance of edema. 

A complete explanation of the edematous process is not offered by this 
protein-disturbance conception, as the earlier discussion of the specific ionic 
factor indicated, but it certainly brings us a great step toward complete 
understanding. The unanimity of opinion regarding the low protein con- 
tent of edema fluid, together with the evidence adduced by plasma protein 
reduction in animals by the process of plasmaphorcsis, as employed by 
Leiter (1928) and more recently by Barker and Kirk (1930), strongly sup- 
port the thesis. 

Hypertension. — In the arteriolosclerotic (cardiovasculorenal) type of 
chronic Bright^s disease an assumed preliminary period of spasm of the 
finer arteries and arterioles is succeeded by a process of fibrosis throughout 
the entire circumference of the intima without the nodular distribution and 
fatty degeneration with deposit of lipoids that characterize the ordinary 
type of arteriosclerosis. The lumen of the vessel is gradually narrowed 
and finally obliterated entirely and replaced by a core of connective tissue. 
In the kidney, the afferent vessels to the glomeruli, and the extensions of 
same to the tubules (see figure, p. 462), are affected; but these changes are 
not limited to the renal arterioles, for they have been seen by Simonds 
(1932) in the spleen, pancreas, liver, suprarenale and surrounding fat, and 
by Kernohan, Anderson and Keith (19z9) in the skeletal muscles. Obvi- 
ously, the increase in quantity of the urine is rationally explained upon 
the basis of increased blood pressure and decreased resorptive capacity of 
the tubules. The causes of hypertension in this type of the disease are not 
to be sought primarily in the kidneys; they are the causes of ^'essentiar' 
hypertension, whatever they may be, and indeed many patients die of 
cardiac failure or vascular accident without ever showing any signs of renal 
involvement, thougli, of course, death in uremia is by no means uncommon 
in the group. The belief that the rise in the blood pressure is a compensa- 
tory process to overcome the narrowing of some of the glomerular arterioles 
dies hard, however, despite the fact that it has several times been shown 
that plugging of the glomerular arteries, bilateral ligation of the ureters, 
or even removal of the kidneys produces no elevation in blood pressure. 
In their excellent brief review of nephrosclerosis as it occurs in children, 
in whom they feel that exogenous and endogenous poisons and toxins can 
usually be ruled out as etiologic agents, Mitchell and Guest (1931) describe 
such an array of effects upon growth, development and nutrition as make 
it difficult to ascribe all the symptomatology of this disease in children to 
occlusive lesions exclusively. They feel that further metabolic studies are 
urgently necessary. Do not many things point to an underlying allergic 
or. metabolic dyscrasia in adults also? Essential hypertension, and with 
it cardiovasculorenal disease, is still almost a complete mystery; it is not 
a kidney disease per se. 

In those types of toxic nephritis in which hypertension also appears, I 
see no reason for avoiding the assumption of a general systemic action of 
the offending agent to produce a generalized spasm of arterioles and 
capillaries. Indeed, something of the sort must take place, for in some 
cases of acute glomerular nephritis the rise in blood pressure actually pre- 
cede any abnormal urinary findings. Major (1930) has stated that in 
some cases, studied very early, a constriction of the skin capillaries can 
also be demonstrated before the appe^ance of typical symptoms. The rea-^ 
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son for hypertension in all types of nephritis may therefore be looked upon 
as lying outside any potential causes that may be histologically demon- 
strated in the kidneys. 

Nitrogen Retention. — It is probably the almost universally held belief 
that studies of the relative ability of the kidneys to excrete dyes and con- 
centrate solids in the urine, and the determination by chemical methods of 
the fluctuations of nonprotein nitrogen (uric acid, creatinine and particularly 
urea) in the blood, provide together a reliable index of the impairment of 
renal function in nephritis and, further, that the well-known symptoms of 
clinical uremia are a direct result of “poisoning” by the retained products 
after they pass a certain point of concentration in the blood. The strong- 
est arguments in support of this faith arc: (a) The sudden imposition of an 
extra burden upon an already diminished renal functional capacity, such as 
excessive vomiting or diarrhea or an intercurrent acute infection, is reflected 
in added evidences of functional impairment, (b) So long as the patient 
is able to clear the blood of potential retention products by increasing the 
quantity of urine to counterbalance the lowered ability to concentrate it, 
uremia does not occur, (c) Retention occurs during other destructive kid- 
ney diseases, such as tuberculosis, pyelonephritis, polycystic kidney, malig- 
nancy, etc., and when there is an obstructive process, such as bilateral ure- 
teral calculus; when this latter is relieved, the retention ceases, (d) It is 
difficult to sec how diminished ability to concentrate the urine could be the 
result of anything but renal functional impairment, (e) Uremia is nearly 
always accompanied by marked retention. 

However, there is also a host of facts of at least speculative interest 
which may be arrayed against a too blind acceptance of this faith, (a) 
Unless we admit the possibility of other cxtrarenal factors conditioning re- 
tention we must accept its appearance as evidence of destruction of two 
thirds of the renal tissue, for it has been shown that in conditions other than 
nephritis adequate elimination occurs if only two thirds of one kidney re- 
main. (6) Use of the new standard clearance tests have shown that it is the 
persistence of impaired renal function rather than the height of the rise of 
the retained products that determines the prognosis in acute nephritis, (c) 
To account for intervals of relatively good renal functioning in the presence 
of a far-advanced lesion we employ the phrase “stage of compensation,” 
though how this can be justified if it is assumed that all of the trouble is in 
the kidney I am sure I do not know, (d) An individual with such slight 
renal symptoms that we refer to him as only potentially nephritic, may sud- 
denly go into a type of uremia, following an accident, anesthetic or the like, 
with very bizarre manifestations in the blood chemistry: A fall in retention 
products while the condition is becoming rapidly worse, or a tremendous 
rise in the same during a period of distinct clinical improvement. Looking 
upon such occurrences as an indication of what is going on solely in the 
kidneys makes them very difficult to understand, but if they are accepted 
as' at least partially due to some generalized, or perhaps even specialized, 
but at any rate extrarenal metabolic upset, then the task is lighter, (e) 
Renal function may be markedly impaired in such a nonrenal condition as 
pernicious anemia, and of course inability of the urine to concentrate solids 
is an outstanding symptom in diabetes insipidus. (/) Experimental ani- 
mals live from five to ten days with a large part or all of the kidney tissue 
removed and die without having shown any of the characteristic uremic 
symptoms. In man also, obstruction and complete anuria with a conse- 
quent high rise in retention products does not cause uremia, nor does it ap- 
pear during the anuria of bichloride of mercury poisoning, (g) There is a 
pronounced hereditary tendency to develop nephritis, (h) Other profound 
changes in the physical chemistry of the body, such as those already xlis- 
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cussed in connection with edema and albuminuria, argue in favor of nitro- 
gen retention being of the same nature, rather than comprising merely the 
damming back in the blood of products which the kidney is unable to 
excrete. 

It certainly seems to me that we cannot rest content with our present 
understanding of retention. If nephritis is really a general or special 
metabolic disturbance, with other manifestations as well as those in the 
kidneys, then it is quite rational to look elsewhere than the kidneys for 
at least a part of the cause of retention. Of course the possibilities are very 
great. Thomas (1931) believes that in nephritis the level of the nonprotein 
nitrogenous products in the blood is simply the level at which osmotic and 
chemical equilibrium with the tissues must be maintained under the peculiar 
conditions obtaining in the disease; when the equilibrium is satisfied the 
kidneys excrete the excess over the demand, regardless of the level. He of- 
fers the timely reminder that the body will remain in nitrogen equilibrium, 
the kidneys doing their share of the work, whether the total nonprotein 
nitrogen of the blood is 25 or 100 mg. per cent. The production of some 
substance foreign to normal catabolism, probably with a special affinity 
for the nerve cells, must at least be postulated to account for uremia, the 
more particularly as the peculiar diazo reaction remains unexplained. “Un- 
determined” or “rest” nitrogen rises disproportionately in nephritis; per- 
haps some poisonous fraction of this is converted into one of the known 
waste products normally (Foster suggests the analogy of guanidine's con- 
version into creatine) , but fails to undergo the change in nephritis. Reten- 
tion remains one of the great challenges of medicine. 

Acidosis. — ^In the terminal stages of nephritis acidosis is usually present 
to a marked degree, in most instances roughly paralleling nitrogen reten- 
tion. Phosphates and sulphates are retained in the blood, there is decreased 
formation of ammonia by the kidneys, and as a result direct depletion of 
the alkali reserve takes place. This depletion is sometimes even aug- 
mented by an increased excretion of alkali by the kidneys and the loss of 
additional base through vomiting, for in advanced nephritis the free hydro- 
chloric acid in the stomach is often very small in amount. All of this may 
come about merely as a result of diminished renal functional ability, but 
I feel that we will be wise to reserve final judgment in this instance, for 
these things too may be but a part of the general metabolic disturbance in 
nephritis. Elucidation of the point in a speculative fashion would require 
us to go deeply into the subject of acid-base balance, for which space is not 
here available. 

Anemia. — Just how or why destruction of a certain portion of kidney 
tissue causes anemia is not known. Certainly there must be other factors 
than just the local disturbances concerned, for in some cases of nephritis 
the hemoglobin poverty appears surprisingly early, and sometimes it does 
not appear at all. The reduction of protein in the blood through albumin- 
uria is probably etiologically important. McLester (1932) feels that in 
chronic arteriolosclerotic cases, in which blood protein level is maintained, 
much of the anemia is directly chargeable against unnecessary dietary 
restrictions. 

Lipemia. — ^In some cases of nephritis the blood serum becomes cloudy 
or almost milky in appearance due to an abnormal content of fatty acids, 
cholesterol esters and phosphatides. The phenomenon apparently bears a 
direct relation to reduction of blood protein, particularly the albumin frac- 
tion, but the reasons for its appearance are still entirely speculative; it may 
be an attempt to maintain osmotic pressure, or it may be looked upon with 
equal legitimacy as just another evidence of the general metabolic nature 
of the disease, marking an excessive production or mobilization of lipoids, 
or an inability to utilize or remove them from, the blood stream. 
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Hypothyroidism. — ^Low basal metabolic rates have been recorded a 
number of times in nephritis, but a reclassification of the disease which 
would ascribe fundamental significance to these observations is not war- 
ranted upon the basis of any evidence yet accumulated. In his recent ex- 
haustive review, Leitcr (1931) expresses his doubt that the incidence of 
such rates is any greater than might be expected to occur secondary to 
undernutrition, therapeutic diets, inactivity and possibly other factors not 
directly related to the intimate nature of the malady. 

It seems 'to me that even in this brief review of the physiologic factors 
associated with or underlying the nephritic state it must be apparent that 
the conception of the malady, nephritis, as a fundamental unit whose pri- 
mary cause lies outside the kidneys is at once most rational and most 
profitable; rational because it offends none of the accepted canons of scien- 
tific approach; profitable because it greatly simplifies the problems of 
therapy. The objection that the only visible evidences of pathology are to 
'be found in the kidneys is of small weight; do we not recognize the diseases 
of allergy, deficiency diseases, and the (liseases of metabolism, in whose vic- 
tims we can find no definitely causative lesions when we place their dead 
bodies upon the slab? The picture of a separate entity, “lipoid nephrosis,’’ 
which belongs outside the frame, was first drawn by Muller, in Germany. 
The work has apparently made no lasting impression in France and has only 
recently occupied British observers to any great extent, but here in America, 
Epstein’s interest in the subject has caused it to receive much attention. 
However, I think that most astute observers are now of the opinion that in 
these cases we are most likely dealing only with tubular (chronic paren- 
chymatous) nephritis dignified by a new title. Murphy and Warfield, in 
1926, were apparently of the opinion that “pure” cases of nephrosis, though 
rare, do occur; but four years later AVarfield finds gi*eat difficulty in dif- 
ferentiating between nephritis and nephrosis; “One can have pure tubular 
degeneration and on top of that one can have inflammation, or one can 
have inflammatory lesions, the so-called ^acute glomerular nephritis,’ and 
on top of that have degenerative processes leading to large amounts of al- 
bumin in the urine and to the presence of the doubly refracting lipoids 
which are so characteristic of pure cases of so-called ‘degenerative’ neph- 
ritis or nephrosis.” Leitcr (1931) admits that the nephrotic type of glomeru- 
lonephritis can symptomatically mimic nephrosis down to the last detail, 
but believes that the pathologic differentiation can be made if there is skill 
and interest enough on the part of the pathologist. However, Bell (1929), 
even when employing the fine technic of McGregor, was unable to make 
this distinction, though Leiter feels that the cases were “probably not pure 
lipoid nephrosis.” Many “pure” cases of nephrosis, just as some “pure” 
cases of nephritis, undoubtedly recover, but most of the former die from 
intercurrent pneumococcic or streptococcic infections. It is not known what 
would happen if infection did not occur, but Gainsborough stresses the im- 
portance of noting that the cases of glomerular nephritis which present at 
some time the nephrotic syndrome in purest form are those which have the 
longest course and greatest chronicity. Leitcr says that true uremia never 
occurs; it couldn't, says Gainsborough, and still be a case of “pure” neph- 
rosis by definition 1 I shall not go on with this — ^the nephrosis protagonists 
are bravely championing their views and may be able some day to offer 
more than academic proofs of thieir validity. 

The Importance of Full Nutrition. — However much it may shock our 
preconceived ideas, the time has now certainly come for full recognition of 
the fact that protein restriction, Karell and other semistarvation diets, are 
completely outmoded procedures. The reasons for this are so clear that 
they lend themselves to terse statement: (a) Nephritis, either acute or 
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chronic, is a wasting disease; Harrop has well pointed out that, disregarding 
edema, the patients are almost invariably undei weight. Full feeding is cer- 
tainly the best weapon against wasting and cachexia, (b) Anemia, which 
has come to the fore as a matter of considerable importance in nephritis, 
always calls for food, particularly proteins, (c) The belief that the kidneys 
can be spared by restricting protein intake is quite incorrect because if the 
requisite amount of protein is not supplied in the food it will be derived 
from the tissues, and in the end the kidneys will have nitrogenous waste 
products to eliminate just the same. The patient is thus in effect eating 
himself in order to keep alive, a rather unpleasant if not dangerous ex- 
tremity in adults, absolutely inimical to growth and development in the 
young. In McCann ^s (1931) edematous patients, the nitrogen of the high- 
protein diets was most probably stored as deposit protein, since the non- 
protein nitrogen of the blood did not increase. Peters and Bulger conclude 
from their extensive investigations that presumably the blood proteins lost 
through albuminuria may be also replaced; the clinical impressions of many 
physicians support these observations, so that, other things being equal 
(see acidosis, p. 478) , it is doubtful if there is any harm whatever in pre- 
scribing liberal protein feeding even in the presence of considerable retention. 
The hemorrhagic state in acute nephritis is also no contraindication. In- 
deed, the contention that a meat diet is harmful has never been substan- 
tiated. The affirmative animal experiments of Newburgh and his associates 
have been equally confirmed and denied by other investigators. It would 
seem to be Newburgh’s present belief that the harmful effects observed in 
his rats may have been due to substances associated with the proteins which 
he fed in enormous quantities. His normal human subject lived for six 
months on 4177 calories, 327 Cm. of animal protein daily (truly, says Moul- 
ton, a gargantuan diet!), while engaging in nonstrenuous activities; as a re- 
sult he developed both albuminuria and cylindruria, but both disappeared 
completely ten days after cessation of the diet. Nephritis, therefore, was not 
caused, and it is certainly open to legitimate doubt whether the lesions pro- 
duced iri animals are directly comparable to those of chronic toxic nephritis 
in man; they bear no Telationshij) to those of the arteriolosclerotic type. 
Thomas writes that the Greenland Esquimo on a carnivorous diet exhibits 
no increased tendency to vascular or renal disease, and Lieb finds no evi- 
dence of kidney disease in Arctic explorers who have lived on an almost 
exclusive meat and fish diet for years. McClellan and Du Bois (1930) 
have studied Stefarisson and Anderson during one year while they lived on 
an Arctic meat-fat type of diet and« found no demonstrable injury of any 
sort. McCay reports that the incidence of nephritis is no greater among 
the meat-eating Europeans in India than among the Bengali who get very 
little good protein, while Gunewardine writes me that in Ceylon essential 
hypertension is very common. Summarizing, then, we lack proof and even 
strongly suggestive evidence that meat eating is harmful, (d) If the assump- 
tion is correct that toxic destruction of proteins is taking place, an additional 
reason is provided for high-protein feeding, since under these conditions 
more is needed to maintain nitrogen balance. The necessity is freely granted 
in typhoid fever, streptococcic infections, etc., where a considerable degree 
of such destruction is known to occur; McCann has found that even in 
tuberculosis, in which there is only slight toxic destruction, the minimum 
level of nitrogen balance can be reached only by taking from two to two 
and one^half times the caloric requirements of a patient in bed. The actual 
computation of diets can be based entirely upon the needs of a normal 
healthy individual of the patient’s age, height and weight, though certain 
advances in making definite alterations in the protein, water, salt, acid 
and base allowanced will be considered in the immediately following para- 
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graphs. McLester (1932) feels that for economy in nutrition, carbohydrate 
should provide 50 per cent, preferably more, of the caloric value of the 
ration in order to assure that the protein will be used for repair rather than 
burned for the production of energy. “The type of food chosen, provided 
these specifications are met, is of little importance, with one exception: 
The protein should in large part be of high biological value such as is found 
in meat, milk and eggs. In general it can be said that if the adult with 
nephritis takes a quart of milk daily, two eggs and one large serving of 
meat, his need for protein will be covered and no harm will be done his 
kidneys.^^ In so-called “lipoid nephrosis,’^ Epstein favored marked fat re- 
striction, but Schiff (1932) is reporting good results by looking upon the 
high lipoid content of the blood as an evidence of lipoid-want and meeting 
the indication with a diet rich in fat, especially egg yolks, beginning with 
two or three and increasing quickly to five daily, given with sugar and 
orange juice; meat, vegetables, etc., are of course also employed. Matters 
*to be discussed in the succeeding pages will suggest the advisability of other 
alterations in individual cases. 

The Importance of Protein in Controlling Edema. — The absolute ad- 
visability of supplying at least the full normal daily amount of protein, 
which is 1 Gm. for adult males, 0.75 Gm. for females, per kilo body weight, 
is directly corollary to the discussions of albuminuria and edema in the 
preceding pages. Even higher than normal quantities of protein arc being 
used, 150 to 200 Gm. or more, but it is probable that enthusiasts will tend 
eventually toward figures around 100, which is above normal for an average 
individual but still not usually unpalatable. However, McCann^s fifteen- 
year-old patient’s condition was stationary at 75 Gm., but showed imme- 
diate and marked increase in serum protein, carbon dioxide combining power 
of the blood and urea clearance, and decrease in red cell and cast content 
of the urine, when this quantity was doubled. McLester’s (1932) experience 
has been similar. Experimentally, Kerr, Hurwitz and Whipple have found 
that regeneration of serum proteins is quickest on a meat diet, slower on 
bread and milk, and slowest during fasting. The deposit of protein in the 
tissues may increase the edema for awhile until the slowly rising seiiim 
proteins draw it out again and diuresis begins. 

Water, Salt, Acid and Base Allowances. — Study of the preceding pages 
will have prepared the reader for the statement that also in these particulars 
therapy has been considerably rationalized. It is not electrolytes and water 
so much as the way in which they are given that matters. The tissues are 
holding water and chlorides and arc eager for more chlorides, as I have 
said before, but it is not sodium chloride that they want. Loss of sodium 
is a characteristic phenomenon associated with diuresis and the reduction 
of edema; sodium chloride administered is retained and edema increases if 
the nephritic state is at all severe or advanced. An absolutely salt-free diet 
(see p. 451) is certainly not advisable for the following reasons: (a) Such 
a diet is woefully unpalatable and causes nausea and vomiting, headache 
and legache, and a host of other symptoms; (fc) moderate reduction is 
easier and in the end more effective because it can be continued for a long 
period; iand (c) the substitution of other chlorides has become quite prac- 
ticable in the light of recent studies. 

The average daily salt ration in America is about 10 Gm., water intake 
probably 2000 cc. The salt can be considerably reduced without difficulty * 
since most of it derives from its addition to foods during preparation, most 
raw foods being salt-poor. The principal exceptions that are likely to be 
included in the average dietary are milk, butter, cheese, preserved meats, 
fish and breads. Simpson (1931) writes: “In a normal diet of an average 
person which includes these latter articles the salt intake, exclusive of salt 
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as a condiment, will not exceed 3 Gm. daily. The unpalatability of a salt- 
poor diet can be overcome, partly, by using such highly flavored substances 
as pepper, mustard, vinegar, lemon juice, spices, garlic, onion, etc. The 
rather commonly held opinion that such condiments and foods are harmful 
to kidney structure is not supported by experimental work.” Briefly, allow- 
ing any foods desired but forbidding the use of salt either in kitchen or din- 
ing-rooms, means permitting 3 Gm. daily; this may be raised by actual addi- 
tions of salt, lowered by omitting milk, butter or any other of the worst 
offending articles. 

Simpson feels that if the output of urine keeps within 300 cc. of the in- 
take of water the patient, though he may be somewhat edematous, is in little 
danger of becoming water-logged. The keeping of a graphic chart of intake 
and output, as he advocates, will be found very helpful, for on it the physi- 
cian can watch this relation from day to day and month to month; the 
contents of the twenty-four-hour urine container should be measured at a 
stated hour each morning before bowel movement, and the measurement at 
the same time of the amount of water remaining in a measured quantity 
supplied at the beginning of the twenty-four-hour period will avoid the 
bothersome measuring of each drink. However, the newer practice of sub- 
stituting other chlorides for sodium promises to very much lighten the diffi- 
culties of water and salt restriction. Calcium chloride having been shown 
to be an effective diuretic but very disturbing to the gastro-intestinal tract, 
Keith, Barrier and Whelan, in 1924, substituted ammonium chloride for it, 
in daily doses of 5 to 16 Gm. (75 to 240 grains) in connection with a. low- 
salt, low-fluid regimen. The drug is often quite effective; one of their pa- 
tients lost 11 pounds (5 Kg.) in eight days, and in a single day the urine 
amounted to 2360 cc. Lashmet (1931) has taken a step in advance of this 
by showing that it is the reaction of the total ash of the diet that is the 
important thing. He uses a diet that is neutral in reaction and then assures 
the acid reaction of the total ash (the incombustible inorganic residue) by 
the administration of ammonium chloride, as above, or the use of from 100 
to 200 cc. of N/10 hydrochloric acid daily. Under such a regimen, diuresis 
often occurs independently of the fluid intake. But the most important of 
the newer contributions seems to me to be that described below. 

The Importance in Diuresis of Sodium Replacement by Potassium. — 
Barker (1932) noted in the study of edema in dogs that when potassium 
chloride was substituted for sodium chloride in equal amount at any period 
during fluid storage, a prompt and marked diuresis occurred. After re- 
peatedly confirming this observation, he has made excellent clinical applica- 
tion of the fact in edemas of both neplfritic and cardiac causation, employing 
all the factors concerned in the physiologic approach to the subject. Table 
46 contains all the details. Briefly, the patients are given a liberal diet 
which is adequate in every respect except that a small amount of viosterol 
had best be used now and then to overcome tlie deficiency in vitamin D. 
The total amounts of specific mineral agree closely with Sherman's (1930) 
average of 150 American dietaries except in the inverted ratio of potassium 
to sodium. The diet is properly high in protein and has an acid ash. No 
sodium chloride is used in either kitchen or dining-room, but the patient is 
given 6 Gm., occasionally more, of potassium cliloride crystals in a salt 
shaker each morning; with this he salts his food and at the end of the day 
places the remainder in water and drinks it. Twelve of 16 patients, both 
nephritic and cardiac cases, have lost their edema under this regimen. No 
significant changes in blood sodium or potassium were noted, despite the 
poisonous nature of the potassium ion, no ill effects have followed after as 
long as a year and a half, one individual with pronounced nephrotic syn- 
drome requiring 10 Gm. potassium clUoride daily to remain edema-free. In 



NEPHRITIS AND NEPHROSIS 


475 


contrast to the use of acid or acid-forming salts, as described above, this 
treatment has not caused a shift in the acid-base balance. This work of 
Barker seems to me to be of very bright promise. It is particularly grati- 
fying to find in it the explanation of Osman’s (1930) disturbing Report of 
diuresis following the administration of alkalis, i. e., Osman gives alkali in 
the form of large quantities of potassium salts. 

Diuretic Drugs . — Acid Salts and Calcium . — ^The use of the acid salt, 
ammonium chloride, has been discussed above; ammonium nitrate is often 
substituted. 'Calcium chloride acts also as an acid-forming salt and has 
been used successfully at times in per orum daily doses of 10 to 20 Gm. 
(150 to 300 grains), but is quite disturbing to the gastro-intestinal tract. 
It may be given intravenously, however, in doses of 5 to 10 cc. of a 10 per 
cent solution. It would seem that the sodium antagonizing effect of calcium 
is also a factor here, for calcium lactate, in daily amounts of 10 to 20 Gm. 
by mouth, is occasionally effective. O’Donnell and Levin (1931) have also 
'had success with calcium gluconate given subcutaneously in doses of 15 to 
30 grains (1 to 2 Gm.) in 10 to 20 cc. of water, at intervals of two days or 
more; the drug may also be given intramuscularly or intravenously. Para- 
thyroid extract, in doses of 20 to 50 units at intervals of one or more days, 
has given very divergent results. Peters and Eiserson (1929) have con- 
firmed the earlier finding that serum calcium rises and falls directly with 
the excursions of plasma protein. See page 714 for precautions when in- 
jecting calcium salts. 

Novasurol (Merhaphen) and Mersalyl (Salyrgan ). — Most physicians 
believe that these two very similar mercury compounds are contraindicated 
in nephritis. In Sprunt’s G930) study of kidneys at autopsy, renal damage 
was found to have occurred in 1 of 6 cases in which novasurol had been 
given in the absence of any known contraindication. However, in Keith, 
Barrier and Whelan’s scries novasurol produced beneficial effects in 3 cases 
after the patients had taken sufficient ammonium chloride to render the 
urine decidedly acid. After a preliminary intramuscular injection of 0.5 cc. 
to observe the effect, the drug was given intramuscularly or intravenously 
in doses of 0.5 to 2.5 cc.; no deleterious effects were noted. Barker and 
O’Hare (1928) have had a similar experience. From the historical point of 
view, Leiter cites the interesting fact that Richard Bright gave mercury 
to his edematous nephritics until they salivated, but was not convinced of 
the wisdom of the procedure. 

Caffeine, Theobromine and Theophylline . — These members of the xan- 
thine group practically always fail to promote diuresis in nephritis. 

Urea . — In daily doses of 30 to 90 Gm. (1 to 3 ounces) , stirred up in water, 
urea is sometimes slowly effective in inducing diuresis, but is usually dis- 
continued after a little while because the effect is rarely commensurate with 
the rigor of the ordeal. 

Sweating . — In accordance with the belief that it is the high nonprotein 
nitrogen content of the blood per se which induces the fatal termination in 
nephritis, sweating would be theoretically indicated because the perspiration 
contains 30 per cent more of these retention products than does the blood. 
However, even though induced only by the use of hot-water bags and plenty 
of blankets, sweating is a very debilitating activity. A hypodermic of %2 
grain (0.005 Gm.) of pilocarpine nitrate is very effective in bringing out 
the perspiration, but it also not infrequently causes vomiting and hiccup, 
and may bring about collapse with a very slow pulse. If there are pulmon- 
ary complications the danger of precipitating pulmonary edema is very great. 

Catharsis . — Some physicians favor the daily dose of a saline cathartic, 
but the practice certainly makes it impossible to maintain any exact knowl- 
edge of the patient’s ability to eliminate through the kidneys. Proprietary 
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Table 46. — Low Sodium-High Potassium Diet with Acid Ash for Use in Edema 

(After Barker) 


Irigredienta 

Fruits: 

3 servings daily, fresh or stewed, but should include either prunes, plums, cranberries 
or currants once daily. 

Vegetables: 

2 large servings daily, especially beets, carrots, BruBsels sprouts, yellow corn, kohl- 
rabi, lettuce, mushrooms, peas, spinach, kidney beans, parsnips. 

Meat: 

2 servings daily. 

Mflk:' 

1 glass. 

Cream: 

M glass. 

Butter: 

Salt-free, 6 squares. 

Cereal: 

Oatmeal or wheatena; farina, puffed wheat or rice occasionally. 

Bread: 

Graham bread, 3 large slices or 6 small slices daily. 

Rice, macaroni or spaglictti : 

1 serving daily 
Potato: 

1 serving. 

Jelly, preserves or honey: 

2 level tablespoonfuls. 

Sugar: 

Ad libitum — at least 1 tablespoonful. 


Breakfast 
Stewed currants 
Oatmeal 

Two poached eggs 

Grahanl toast 

Sweet butter 

Honey 

Cream 

Sugar 

Dinner 
Roast beef 
Mashed potatoes 
Butteredf beets 
Sliced peaches 
Graham bread 
Sweet butter 
H Slfi^ milk 

Supper 

Broiled chicken 
Buttered rice 
JeUy 

Lettuce salad 
Orange cup 
Graham bread 
Sweet butter 
14 milk 


Pro- 


Menu tein 

1 89.3 

2 77.2 

3 84.2 


Sample Menus 
2 

Breakfast 
Plums 
Wheatena 
Scrambled eggs 
Graham toast 
Sweet butter 
JeUy 
Cream 
Sugar 

Dinner 

Broiled steak 
Buttered macaroni 
Stewed tomatoes 
Banana salad 
Graham bread 
Sweet butter 
yi glass milk 

Supper 

BroQed liver or sweet- 
breads 

Baked potato 
Celery salad 
Cherries 
Graham bread 
Butter 
Jelly 

H glRSS milk 


3 

Breakfast 

Stewed prunes 
Farina 

Soft cooked eggs 
Graham toast 
Sweet butter 
Honey 
Cream 
Sugar 

Dinner 

Broiled lamb chop 
Buttered spaghetti 
Buttered spinach 
Grapefruit cup 
Granam bread 
Sweet butter 
}4 glass milk 

Supi)er 

Broiled whitehsh 
Mashed potatoes 
Buttered Brussels sprouts 
Pineapple and nut salad 
Graham bread 
Sweet butter 
JeUy 

glass milk 


Vitamin 


Carbo- 

Fat hydrate Cal. A B C D E 

140.4 236.9 2665 + + + + +++ -f + + 

131.4 215.7 2355 + +++ + + 4 * + + 4 - 4 -. 4 - 4 - 

130.1 227.6 2417 + 4 - 4 - 4 - + + + + + + + + + 
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Mineral Cmlent 


Ca 

Mg 

K 

Na 

P 

Cl 

S 

Fe 

Acid 

Base 

0.660 

0.278 

3.362 

1*126 

1.514 

1.485 

1.139 

0.0177 

46.4 

34.0 

0.627 

0.268 

3.263 

1.038 

1.332 

1.556 

0,975 

0.0156 

42.6 

34.6 

0.638 

0.299 

3.483 

1.061 

1.471 

1.47 

1.177 

0.0168 

45.4 

40.5 


Notes 

All foods are to be prepared without salt and no s'llt is to be served with meals. Potas“ 
sium chloride (from 2 to 5 Gm. in shaker) may be given aa salt substitute. Spices — cin“ 
namon. sage, paprika, pepper, cloves, nutmeg, allspice — may be used. Small servings o^ 
citrus fruits may be added after fluid volume is established. Additional vitamin D to be 
supplied. 

Coffee or tea, 1 cup daily. 

This diet is designed preferably for the treatment of convalescent and ambulatory 
patients. Very ill patients will have difficulty in eating all the diet, in which event, the 
diet may be reduced, the same food substances to bo given, but in smaller amounts. 

Saline mixtures should not be used unless it is positively known that they 
contain no other salts than the nonabsorbable ones desired to produce the 
cathartic effect. The following salines are effective: 

1. Magnesium sulphate (Epsom salt): to 1 ounce (16 to 32 Gm.). 

2. Magnesium citrate: Principally used as the solution of magnesium 
citrate, an effervescing preparation in 12-ounce bottles; dose 1 bottle or 
less. Milk of magnesia can be converted in part into magnesium citrate by 
the addition of a fruit acid, such as lemon or orange juice. 

3. Sodium sulphate (Glauber's salt): Dose % ounce (16 Gm.). 

4. Potassium and sodium tartrate (Rochelle salt) : Dose 2% drachms 
(10 Gm.). 

5. Sodium phosphate: Dose 1 drachm (4 Gm.) ; there is also a pleasing 
effervescent preparation with a dose of 2^2 drachms (10 Gm.). 

6. Compound effervescing powder (Seidlitz powder) : Dose, the contents 
of one blue paper (sodium bicarbonate and Rochelle salt) and of one white 
paper (tartaric acid), dissolved separately in water, and then mixed. 

Mechanical Measures for Reduction of Edema. — Extensive hydrothorax 
or abdominal ascites, if causing respiratory embarrassment, is usually re- 
lieved by paracentesis. Recently, Bland and Wliite (1930) have read a 
paper on the use of the Southey tubes, which has provoked considerable dis- 
cussion and revealed that the profession retains a quite justified faith in the 
efficacy of mechanical drainage of fluid from the edematous legs following 
the opening of the skin. Acupuncture, which is the making of six or more 
punctures in either extremity with aq 18-gauge needle, and the making of 
long deep incisions are the older methods and have their very great efficacy 
marred considerably by the many obvious disadvantages associated with 
causing the person and bed of the patient to be soaked in fluid ; for the patient 
able to sit up with the feet in a small tub they are excellent. When the 
Southey technic is employed the fluid is led off through tubes. 

In Pemberton's (1932) opinion, the value of gentle massage in promoting 
redistribution of fluid is too much overlooked in this country. 

Anuria. — ^There are equally cogent arguments in favor of forcing or re- 
stricting fluids, though Murphy (1933), summarizing an abundant experi- 
ence, says: “After using both methods in many cases, it is concluded here 
that the administration of fluids gives the best results in quantities varying 
from 2000 to 3000 cc. daily. Fruit juices and water given by mouth, glu- 
cose solution (500 cc. of 10 per cent solution) by vein, or water administered 
by rectum accomplished satisfactory results. To promote diuresis is the 
main object of treatment. Objections have been made to the use of large 
quantities of fluids on the ground that it favors the formation of edema and 
especially edema of the brain. Anuria, if unchecked, leads to an early 
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uremia and it involves more danger to the patient than edema. Hot wet 
packs, applied twice or three times a day, in conjunction with adequate 
fluid consumption, frequently bring relief. Packs do not benefit the patient 
by extracting fluid or poisonous substances through the skin but they aid 
in promoting diuresis.” In acute cases, or acute exacerbations of chronic 
cases, decapsulation, or simply incision into the kidney, have upon rare 
occasions increased the amount of urine. The first theoretical explanation 
of the result is that these operations relieve the tension of the kidney in- 
duced by the compensatory effort to overcome the diminished circulation in 
the glomeruli, and I don't believe it; the second, that the circulation of the 
organ is improved through the entrance of new blood vessels through the 
new capsule, seems equally unsatisfactory, for experimental studies have 
shown that after decapsulation an cfiicient collateral circulation is rarely, 
if ever, established. Diathermy has been recommended in the German 
clinics. 

Anemia. — ^Thc high protein diet is the best safeguard and cure; indeed, 
in arteriolosclerotic nephritis, the poverty of the blood is the principal reason 
for the full protein diet, since here we do not have to combat great protein 
loss. The usual hematinics fail in nephritis; at times blood transfusions 
are imperatively required. 

Acidosis. — Undernutrition is well known to promote acidosis, which is 
another argument for full feeding in nephritis. Mitchell and Guest remind 
us of the faulty synthesis of glycogen in acidotic states as an important 
factor in the poor development and growth of young nephritics. Even in 
the severe acidosis of advanced cases, the necessity for reduction of protein 
will not arise if we heed the report of Lyon et aL (1931), whose careful 
work showed that the readjustment of the diet to give an alkaline ash will 
often result in a decrease in the acidity and considerable amelioration in 
symptoms; measures by which this may be accomplished are: Reduction 
in meat, rice, macaroni, bread, cereals; increase in fruit and vegetables; 
addition to the diet of figs, molasses and raisins. If the patient remained 
on an acid diet, Lyon was able to overcome its acidifying effect, while re- 
taining all the advantages of feeding meat, etc., by supplementing it with 
sufficient alkali by mouth to keep the urine alkaline; in some instances he 
had to do this even though a basic diet was being employed. 

It is possible of course to induce a state of acidosis with the acid-forming 
salts used in combating edema, though this rarely happens. Barker's method 
of using potassium chloride is a superior diuretic measure upon this head 
also. 

Hypothyroidism. — number of observers — Campanacci, Eppinger, Ep- 
stein, Liu, Molnar and others — have reported the favorable production of 
diuresis by the employment of enormous doses of thyroid substance in 
nephrotic cases. The results are by no means always obtained, but the fact 
seems to be established that individuals exhibiting the low basal metabolic 
phase of the malady can sometimes tolerate astonishing amounts of this 
ordinarily very toxic agent. Epstein gave as much as 4 Gm. (60 grains) of 
desiccated thyroid daily. One patient received 1.5 Gm. (22 grains) daily 
for five months, followed by a total of 137 mg. of thyroxin in eleven weeks, 
with no striking effect on the basal rate and no symptoms of toxicity. Leiter 
believes that this is not true hypothyroidism in spite of the rate, that a 
tolerance above normal may be found in other edematous states, and that 
the matters of absorption, destruction, excretion need to be studied in view 
of the differences between this sort of reduced metabolism and that en- 
countered in true myxedema. Platt (1929) failed to demonstate thyroxin 
in the urine of one of the nephrotic patients while being dosed in the above 
extravagant manner. 
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Hypertension. — ^The treatment ol essential hypertension must remain 
entirely unsatisfactory until the causes of the rise in pressure are eluci- 
dated. The several measures designed to relieve this condition are discussed 
on page 559. 

Uremia. — ^The treatment of uremia is the treatment of acute and chronic 
nephritis, i, e., the attempt should be made to prevent the occurrence of a 
severe uremic state. When convulsions and coma have developed, death is 
almost certain to take place in a short time, nor do I know of any remedial 
measures that have been shown to have anj'' appreciable efficacy in staying 
the end. Resort is often had to the withdrawal of 500 to 1000 cc. of blood, 
with the simultaneous administration of an equal quantity of physiologic 
saline. I wonder in how many cases this procedure has really been of value? 

Nonuremic Convulsions in Children. — In the presence of this syndrome, 
which Blackfaii regards as caused by edema of the brain, magnesium sul- 
phate is given in large doses — 1 to 2 ounces (30 to 60 cc.) of a 50 per cent 
solution by mouth or rectum every four hours. Strangely enough, profuse 
catharsis is seldom induced. If this method of administration does not check 
the cerebral symptoms and reduce the blood pressure, Blackfan now injects 
intramuscularly, since he has found this route just as satisfactory as the 
intravenous, formerly advocated. Usually 0.2, occasionally 0.4 cc., of a 
25 per cent solution per kilogram (2.2 pounds) is the dose; the effects arc 
usually seen in fifteen to thirty minutes, but failing, the injection can be 
relatively safely repeated after two or three hours. He has had no alarming 
toxic symptoms follow the use of the drug parenterally, but it is well to be 
prepared to combat respiratory depression by the slow intravenous injection 
of a few cubic centimeters of 25 per cent calcium chloride solution. The 
fact that the mechanism of this action of magnesium sulphate is not entirely 
understood should not militate against its careful employment in these 
emergencies. 



DISEASES OF THE BLOOD-FORMING ORGANS 

CHRONIC SECONDARY ANEMIA 

Under the above title may be conveniently grouped the anemias seen in 
the following conditions: (a) Chronic blood loss, as in the case of patients 
with peptic ulcer, bleeding hemorrhoids, uterine lesions (especially fibroids) , 
and sometimes in cirrhosis of the liver, (b) Chronic nephritis, jaundice, 
tuberculosis, cancer. It has become habitual to refer to the anemia in these 
cases as a matter of course, but the actual fact is that we do not know why 
it occurs, (c) Intestinal parasites, especially hookworm and the broad tape- 
worm. (d) Chemical poisons, such as lead and the coal-tar derivatives, (c) 
Pregnancy and the pucrperiurn. (/) Infectious diseases and septic states. 
Such conditions as the following, in addition to a number of the acute in- 
fectious diseases: Chronic artliritis, pyelitis, dental and nasal infection, 
endocarditis, cholecystitis, salpingitis, osteomyelitis, etc. (g) Idiopathic. 
A large group of cases; in Leake and Evans’ careful study of 63 cases of 
secondary anemia, 15 were described as “cause unknown.” 

In chronic secondary anemia there is usually a reduction in both the 
number of red cells and the amount of hemoglobin, but the hemoglobin is 
reduced to the greater extent. Sometimes there are a few reticulocytes 
(young red cells) in the circulation. The symptoms are usually predomi- 
nantly those of the underlying disturbance, but in the idiopathic cases the 
symptoms are pallor, weakness on exertion, shortness of breath, slight pufiB- 
ness about the ankles, and perhaps a soft heart murmur. Medical students, 
and frequently practitioners as well, often have the idea that pallor means 
anemia. That this is not true is demonstrated by that class of industrial 
workers who rarely see the sun and are of a nearly deathlike pallor, and yet 
are no more often aneniic than arc persons from any of the other walks of 
life. Pallor is one of the symptoms of marked secondary anemia but all 
pallid persons are not necessarily anemic. 

THERAPY 

The attempt to increase the number of red cells and the amount of 
hemoglobin in secondary anemia is a worthy one, but it must always be 
looked upon as secondary in importance to the search for the causative fac- 
tor and the eradication of the same where that is possible. Such measures 
as are described below, therefore, are to be looked upon as constituting 
merely symptomatic treatment, though as such they have a very consider- 
able importance. 

1. Iron. — ^Every clinician of any experience knows that a patient who 
has secondary anemia will have the hemoglobin content of his blood raised 
by the prolonged use of iron unless he is moribund and unable to respon^i to 
any therapy; to be sure, it may not be very greatly raised in all cases, but 
the height of the hemoglobin increase is sufficient in most cases to indicate 
the value of iron therapy in secondary anemia. There has been entirely too 
much broadcasting of the results of animal experimentation performed under 
conditions not at all comparable to those obtaining in practice. Who will 
believe that the failure of animals to respond to iron therapy after they had 
been rendered anemic for a very short period by a few severe bleedings has 
anything to do with the subject? Whipple and his co- workers (1925) have 
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shown that when these animals are bled in only small amounts and over a 
long period of time, i. e., when conditions are rendered comparable to those 
obtaining in the human, then iron therapy is effective. And, as I have said 
before, iron therapy is effective in practice even though it is not known -why 
a patient, who is apparently taking sufficient iron for the needs of the body 
in his daily food, should nevertheless profit by the use of additional iron in 
the form of a drug. It is very easy for interested parties to exploit much 
of the expei:imental work of the last few years. in favor of the expensive 
(and to them profitable) organic iron preparations. I shall not review in 
this place the controversy which raged for many years between the cham- 
pions of organic versus inorganic iron, for it is all settled now: Inorganic 
jyreparations are fully as effective and in some cases more effective than the 
organic preparations; the latter are therefore not superior as a class, and 
only one or two having special merit will be described in this book. 

The following are satisfactory preparations of iron. 

Blaud's Pill {Pill of Ferrous Carbonate, U,S,P,), — ^The conventional dose 
is 2 pills after meals three times daily» but much larger doses are often 
needed to obtain full effect; Sargant (1932) has effectively employed 160 
grains (10 Gm.) daily in powdered form in capsules when smaller dosage 
has failed. The U.S.P. pills are quite stable and are superior to proprietary 
substitutes which arc urged upon the profession because “Blaud's pills don’t 
keep.” They do keep! Practically all patients can take Blaud’s in mod- 
erate doses without any gastro-intcstinal disturbance. 

Mass of Ferrous Carbonate, f/.S.P. {ValleVs Mass ), — This may be pre- 
scribed in pills or capsules in the same dosage range as Blaud’s pills; thus 
when giving the large doses of ferrous carbonate it is sometimes convenient 
to use this mass for the reason that considerable may be packed into a single 
capsule. 

Saccharated Ferrous Carbonate, U,S,P. — Prone to slowly deteriorate; 
ferrous carbonate had better be given in the form of the above mass or as 
Blaud’s pills. 

Reduced Iron, U.S.P. — grayish-black, tasteless, non astringent, insoluble 
powder. Must be given in capsules. A dose of 1 grain (0.06 Gm.) three 
times daily is conventional, but for full effect from 45 to W grains (3 to 6 
Gm.) must be given daily. This preparation is best given just before meals 
to allow the HCl of the gastric secretion to have full effect upon it; it does 
not cause gastro-intestinal disturbances. 

Ferrous Lactate, N.N.R, — K mild iron preparation, which, because of its 
feeble taste, may be taken without difficulty. The dose range is from 1 to 
20 grains (0.06 to 1.3 Gm.) depending upon the age and size of the indi- 
vidual. Because of its liability to oxidation, it is best prescribed in solutions 
containing much sugar. Syrup dissolves 4 grains to the ounce (0.25 Gm. 
to 30 cc.) . 

Iron and Ammonium Citrate, U.S,P, — This is a freely soluble prepara- 
tion with a slightly iron-saline taste. The conventional dose is 4 grains 
(0.25 (3m.) three times daily after meals but it is often necessary to give 
from 60 to 120 grains (4 to 8 Gm.) daily to obtain full effect. On the higher 
doses gastro-intestinal disturbance is not unusual. Iron Citrate Oreen — 
P.Z). and Co, is an N.N.R. preparation that contains proportionately more 
« ammonium citrate and is therefore said to be less painful and less likely to 
produce coagulation of proteins when used subcutaneously or intramuscu- 
larly than the U.S.P. preparation. The daily dose is ^4 to 1^4 grains (0.015 
to 0.1 Gm.) ; ampules of % and 1^4 grains are available. However, it 
has never been certainly proved that the injection of iron is the least whit 
more satisfactory than its use by mouth— it brings the patient back 
to the office of tener. 

.31 
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Cacodylate of Iron. — This is another preparation for injection, embody- 
ing the virtues of both iron and arsenic. I do not think it a necessary prep- 
aration since the injections must be given daily, are quite painful, and 
exactly similar results can he obtained when the iron and arsenic are given 
by mouth. 

Tincture of Ferric Chloride, U.S.P. — This preparation is both acid and 
highly astringent, yet, to judge from its popularity in the treatment of 
anemia in the northern United States, one would believe it to be the only 
iron preparation available; in the malarial belt down South they know 
better. The dose is 10 minims (0.65 cc.), well diluted, three times daily 
after meals; it is usually considered necessary that it be taken through a 
glass tube to protect the teeth. The Tincture of Ferric Citrochloride has 
fewer incompatibilities. 

Measures must oftentimes be instituted to overcome constipation in those 
taking iron over a long period, for even tlie less astringent preparations are 
prone to induce costiveness after a time. Aloe is much favored in these 
cases as it has its activity increased by the presence of iron salts. The 
reader is referred to the discussion of constipation (p. 431). 

2. Arsenic. — There is a firmly entrenched clinical impression that arsenic 
is of value in the treatment of secondary anemia especially if combined with 
iron. Iron and arsenic combinations cannot be made in solution unless the 
arsenic is used in the form of Solution of Arsenous Acid, U.S.P., dose, 3 
minims (0.2 cc.), for the salts of iron are incompatible with all other forms 
of arsenic in solution. Arsenic trioxide, in an average dose of "to Ho 
grain (0.001 to 0.002 (im.), may be combined with any of the irons in cap- 
sule or pill; or a 3-minim (0.2 cc.) average dose of the solution of potassium 
arsenite (Fowler^s solution) may be administered in water before meals 
and the iron preparation be taken after meals. 

I know of no valid reasons why the more expensive sodium cacodylate 
should be preferred to the older inorganic preparations of arsenic, except 
the magic of the needle which holds so many uncritical physicians in mystic 
thralldonl. The injections are painful, they many times cause the patient 
to have a very offensive garlic breath, and they force his attendance at the 
office of his physician every day for a long period. Decidedly, the treatment 
of secondary anemia by the injection of iron and arsenic, when the same 
results can be obtained by the simpler per orum medication, is opposed to 
the best interests of modern practice. 

3. Spleen Marrow. — ^Thcre is nothing new in the idea of using either 
spleen or bone marpw in the treatment of anemia, but Leake (1923) has 
given new life to this type of therapy by undertaking a careful study of the 
combined effects of the two substances. The following line of reasoning 
serves him for a working hypothesis: “(a) The production of red blood 
cells is not constant and maximum for existing red bone marrow, but, more 
in accordance with the general economy of nature, is regulated by the rate 
or extent of erythrocyte destruction, and a margin of reserve remains for 
the functioning of existing red bone marrow, with extension of the erythro- 
genic centers occurring only when this margin of reserve is exhausted under 
conditions of extraordinary stress. (6) The spleen, usually accepted as the 
organ chiefly concerned with the removal of the older erythrocytes from 
the circulation, elaborates, in proportion to the number of red blood cells 
removed, and possibly from them, a hormone capable of stimulating eryth- 
rocyte production, (c) This splenic hormone, being carried by the blood, 
lodges in the erythrogenic centers of the red bone marrow, either by means 
of an affinity of its own for them, or through the agency of a receptive sub- 
stance in them capable of binding it. (d) Under the influence of this com- 
bination, and possibly with the destruction of the hormone or hormones 
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concerned in the process, the activity of tlie adult erythropoietic system is 
regulated.” 

Preliminary experimentation on dogs and rabbits, with adequate con- 
trols, showed that spleen substance and red bone marrow were ' powerful 
erythropoietic agents, and that they were indeed more powerful when used 
together than separately. The findings were confirmed on normal humans, 
and it was found that desiccated preparations were effective wdien given in 
capsules. Not only was a marked rise noted in .the number of circulating 
red blood cells (amounting to over 15 per cent in the case of the combined 
materials), but the hemoglobin content was also found to be considerably 
increased. In addition, it was noted that, although the hemoglobin did not 
rise as rapidly as did the red blood cells, the hemoglobin increase was better 
maintained than was that of the red blood cells when the administration of 
the materials was stopped. 

^ Applying these findings in the clinic, Leake and Evans have treated 63 
cases of secondary anemia with a mixture in equal proportions by weight 
of desiccated spleen and red bone marrow, a 5-grain (0.32 Gm.) capsule of 
this mixture being given three times daily, before meals, with plenty of 
water. With improvement of the blood picture, this dosage was diminished 
at first to 2 capsules and then to 1 capsule daily, the administration being 
withdrawn as soon as the erythrocyte and hemoglobin content of the blood 
remained constant. Seventy-five per cent of the individuals in the series 
showed moderate or marked improvement on the basis of objective and sub- 
jective clinical findings plus definite evidences in the blood. Giffin and 
Watkins (1930), using bone marrow alone in 98 cases, were unable to obtain 
satisfactory results. However, a number of confirmatory reports have ap- 
peared in which the spleen-marrow dosage of Leake and Evans was em- 
ployed. Thalhimer, for instance, has shown that in a group of 46 patients 
with secondary anemia, a definite increase in hemoglobin and circulating 
erythrocytes occurred in 89 per cent, employing the same dosage as that of 
Leake and Evans. In manj^ cases the erythrocyte increase occurred in from 
one to three days, but the hemoglobin rise was more tardy and gradual. It 
seemed to require six to eight weeks of treatment for the improvement to 
become permanent. The withdrawal of treatment in 3 cases that had re- 
sponded quickly was followed by a moderate fall in the blood count; when 
treatment was resumed, a rise again took place in hemoglobin and eryth- 
rocytes, which would seem to point to more than coincidence in these cases. 

4. Liver. — In standard anemia dogs, which perhaps represent to some 
extent the counterpart of certain types of secondary anemia in the human, 
Whipple and Robscheit-Robbins have found that liver is the most efficacious 
agent in promoting blood regeneration. In the human, however, liver feed- 
ing has not been so uniformly productive of good results in secondary anemia 
as in pernicious anemia. The more recent literature has been quite contra- 
dictory and confusing, but the facts that seem principally to have emerged 
(Murphy, 1933, and others) are that whole liver diet (or injections of the 
extract in solution) plus iron is sometimes more effective than either agent 
alone, and that liver extract, as ordinarily used in pernicious anemia, is of 
little value in secondary anemia. Whipple et al. (1930) have, however, 
described a fraction present in extract which they have designated ‘^secon- 
dary anemia liver extract”; w;th this some successes have been reported. 
Cheney and Niemand (1932) have used the Lilly Secondary Anemia 
Liver Extract No. 55 with Iron, in 50 cases, giving an average of 12 
Gm. (3 drachms) daily, in single or divided doses in whatever vehicle 
was preferred, for three weeks. They felt some doubt about the superiority 
of their results as a whole to what might have been attained with large 
doses of iron alone, but in anemias due to hemorrhage they thought the 
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combination could be recommended. Richter et aL (1932) used an extract 
containing the active secondary anemia fraction combined with glycerated 
ferric chloride in defibrinated blood serum — theoretically including all the 
factors concerned in blood regeneration. Though their studies convinced 
them of the great diflSculty of ascribing proper values in this type of therapy, 
they felt that the improvement in a certain proportion of their 112 patients 
was definitely ascribable to the use of the preparation. 

5. The Dietary Factor. — The studies of Sherman have shown that the 
body requirement of iron is just barely covered in the ordinary dietary; 
therefore, individuals who do not eat sufficient animal protein and fruit and 
green ve^ables, but partake instead of excessive quantities of cereals, po^^ 
tatoes, fish, etc., are liable to develop secondary anemia. This factor of 
dietjiry deficiency bears looking into in every case. 

fi.^Hydrochloric Acid, — More will be said on this head when discussing 
pernicious anemia, but it is worth while mentioning here that Mettier and 
'Minot (1931) have found that even in secondary anemia it is advisable to 
investigate the acid strength of the gastric juice, since in their studies iron 
was more potent in stimulating blood regeneration when absorbed from an 
acid than from an alkaline medium within the intestinal tract. If gastric 
analysis is not considered to be justified in the average case, the simple 
administration of hydrochloric acid (see p. 410) will certainly do no harm; 
especially in pregnancy anemia would this seem to be an advisable measure. 

7. Copper. — As a result principally of the experimental studies of Hart, 
Steenbock, Waddell, Elvehjem and Sherman (1928-32), we have come to 
recognize that in the presence of copper the salts of iron are more effective 
in hemoglobin synthesis. Apparently the copper docs not affect the assim- 
ilation of iron, since iron given alone is stored, but it does seem to function 
in the conversion of such stored iron into hemoglobin. Current investiga- 
tions indicate that other elements, particularly manganese and germanium, 
may also be associated with the process. The findings in regard to copper 
are quite clear-cut, but the reader is reminded that they apply to rats in 
whom anemia has been produced by iron starvation. Comparable studies 
of the role of copper in human hemoglobin economy have not been made, 
and therefore the copper therapy methods that are being so extravagantly 
advocated really have no scientific foundation as yet; however, no harm is 
probably being done. The following prescription will enable one to give the 
three hematinics in a capsule: 


IJ. Arsenic trioxide rf. j 0,06 

Copper sulphate gr. v 0.30 

Mass of ferrous carbonate Siiss 10.00 

Make 30 capsules. 


Label: One three times daily after meals. 

For prescribing the iron and copper in a bottle, the following is palatable 
and pharmaceutically compatible; it contains 8 grains (0.5 Gm.) of the 
iron salt and % grain (0.01 Gm.) of the copper sulphate per dose — for an 
infant the copper salt should be cut in half and the iron reduced to 2 grains 
(0.12 Gm.) in order to avoid gastric irritation. 


Q. CofH’er sulphate «•. v 0.3 

Iron and ammonium citrate 5iv l.'i.O 

Oyrup of orange 81j fiO 0 

Water to make giv 120 .0 


Label: Teai^onfui three times daily after meals. 

8. Blood Traufmiion. — ^Not all the anemias of pregnancy respond well 
to the usual measures employed in the treatment of. secondary anemia. 
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Sometimes blood transfusion, even repeated transfusions, arc necessary to 
save life in these cases. Some students of the subject are beginning to be- 
lieve that this difference perhaps sets off a separate type of malady from 
the milder “physiologic^' secondary anemia of pregnancy and the puerper- 
ium. Despite the many reclassifications of the anemias, the right one has 
obviously not yet been made. 


CHLOROSIS 

Chlorosis is a type of anemia that has two peculiar characteristics: First*, 
that it occurs practically exclusively in girls between puberty and twelity- 
five years of age; and second, that, though quite common in the lattef part 
of the nineteenth century, it has died out so rapidly that a case is now one 
of the greatest rarities. In the United States by far the majority of the 
patients were Irish immigrant girls of the working classes. The points 
which differentiate this disease from chronic secondary anemia are the green- 
ish pallor, most marked about the eyes, and the fact that the red blood cells, 
themselves reduced somewhat in number, are so devoid of hemoglobin that 
in a stained preparation they appear definitely achromic, often being mere 
rings. Constipation and dyspeptic disturbances, a low-grade fever, and 
perverted appetite, arc other frequent symptoms. 

Practically nothing is known of the etiology and pathology of this strange 
affection. 

THERAPY 

The treatment is that of secondary anemia. To be sure, the disease is 
self-limited, but iron may be said to possess specific properties in that it 
will cut the duration of the attack in half or even more. For a description 
of iron preparations, see page 481. To change the general hygienic surround- 
ings of these girls, to treat their constipation (see p. 431), and to improve 
their diet was always found to be additionally helpful. 


SIMPLE ACHLORHYDRIC ANEMIA 

This apparently new clinical entity has been described under a variety 
of names: Achylic chloranemia, idiopathic hypochromemia, hypochromic 
anemia with achlorhydria, primary hypochromic anemia, chronic chlorosis, 
etc. Most of the patients are women between the ages of thirty and fifty 
years, though the disease is not unknown in men. There is a host of symp- 
toms, which probably prevented the earlier recognition of the syndrome as a 
unit; however, the principal ones are achylia, anorexia, tongue appearance 
like that in pernicious anemia, paresthesias and other nervous changes, 
fingernails and toenails with spoonlike depressions, discomfort and flatu- 
lence following meat so that carbohydrates are mostly eaten, possibly diar- 
rhea, menstrual disturbances, pallor, the general lackadaisical symptoms of 
secondary anemia, a blood picture practically indistinguishable from that 
of chlorosis, and a history of long standing. A number of observers feel 
that this is really chlorosis of a chronic sort in women, and occasionally 
men, older than those who had the disease when it used to be described as 
“green sickness" of young girls. 
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THERAPY 

Most observers have been in agreement that one of the outstanding 
characteristics of the disease is its favorable response to iron if given in 
especially large doses and for a long enough period. Fresh air, good food 
and rest— the elements of the old treatment of chlorosis — are also of value 
here. Hydrochloric acid is used as in any other achlorhydria, but the con- 
sensus of opinion is that it is usually of little value except perhaps to check 
a postprandial diarrhea or flatulence. Liver therapy is not effective. Both 
Mills (1931) and Waugh (1931) have had better success with iron when 
reinforcing it with copper. Apparently the disease always recurs unless the 
iron is taken continuously; Haden (1932) has found that after the blood 
returns to normal, 10 grains (0.6 Gm.) of ferrous carbonate three times 
daily is a good maintenance dose in most cases; Dameshek (1933) uses a 
total daily amount of 15 grains (1 Gm.) iron and ammonium citrate or 8 
grains (0.5 Gm.) of reduced iron. 


THE ANEMIAS OF INFANCY 

Premature infants almost uniformly develop anemia as the result, it is 
assumed, of the curtailment of the period allotted for the deposition of iron. 
The anemia of twins, which is almost as common as that of premature in- 
fants, is somewhat similarly explained. A third form of infantile anemia, 
which occurs in infants fed too long on an exclusively milk diet or on a diet 
predominantly of milk with an inadequate supply of green vegetables or 
other iron-containing food, also may be explained on the ^^iron depot^' theory 
of Bunge, though Czerny and his school trace the origin of this alimentary 
anemia to the toxic or hemolytic effect of the fat of milk (in the United 
States, Bass, Denzer and Herman failed to confirm Czerny^s contention). 
There is also undoubtedly a correlation between iron deficiency in the preg- 
nant woman and nutritional anemia in the infant which bears much further 
investigation. 


THERAPY 

A few years ago, as a result of gross clinical misinterpretation of animal 
experimentation, many pediatricians were led into the condemnation of iron 
in the treatment of the anemias of infancy. That this was hasty action 
seems now to be quite generally admitted, for as a matter of fact iron is of 
great worth here, though it is certainly true that recovery takes place with- 
out it. Upon this head Bass and Denzer have written: 

“Why are there not more dire results when iron is not administered? In 
other words, what happens to anemic children who do not receive iron? In 
the group of children with mild anemia there is a strong tendency to spon- 
taneous improvement and sometimes to cure with advancing age. Thus, 
many of these babies develop into children somewhat pale and generally 
inferior, and the infantile anemia responsible for their condition may be 
forgotten entirely. Another group of infants succumb to intercurrent in- 
fection, and the anemia plays an important but often unsuspected part in 
the fatal outcome. One of us [Bass, see Bibliography] has called attention 
to the relation between pneumonia and anemia and the beneficial effects of 
transfusion. A third group of infants develop anemia of such severity that 
transfusion becomes an emergency measure. . . . When seen at this late stage 
of anemia^ one is apt to forget that iron therapy earlier in the disease might 
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have prevented a catastrophe, or at least rendered drastic measures un- 
necessary.” 

Infants and children may be quite as freely dosed with iron salts as 
adults; indeed, it would seem to be necessary to use uniformly larger doses 
in them. A satisfactory preparation for use in youngsters is the saccharated 
ferrous carbonate, U.S.P., which has a sweetish taste that only later turns 
ferruginous. The drug is only partially soluble in water. Its official dose is 

4 grains (0.25 Gm.) but it is often used in very much larger dose than this; 
Bass and Denzer habitually employ from 30 to 60 grains (2 to 4 Gm.) daily 
in infants. Grulee and Sanford (1931) have found the intraperitoncal injec- 
tion of iron satisfactory; irrespective of the weight of the child, they gave 

5 cc. of colloidal iron as ferric hydroxide, the solution containing 8 mg. of 
colloidal iron. The injections were given twice a week for eight injections, 
but the rise in hemoglobin did not begin until after the last of them had 
been given. Ultraviolet irradiations were also employed *‘to assist the body 

'in its assimilation of iron.” 

In a scries of 34 children, Lewis (1931) has obtained better response 
from iron and copper than from iron alone; he used from 15 to 60 grains 
(1 to 4 Gm.) of saccharated ferrous carbonate daily, and 0.5 i)er cent copper 
sulphate solution, from 1 to 2 teaspoonfuls three times daily. Lewis, Mackay 
(1931) and Parsons 0931) have recently remarked upon the interfering 
effect of intercurrent infection upon the rate of blood regeneration. Maurer 
et al, (1932) have found that infants failing to improve on an iron and 
copper mixture, made good gains when liver extract was given in addition — 
2 cc. of concentrated liver extract in 20 per cent alcohol, three times daily. 
Other forms of liver therapy have also been used successfully: Liver juice, 
cooked liver, scraped liver (1 to 2 ounces daily), powdered liver (2 Vi to 6 
drachms) ; they have likewise all failed as in the other secondary anemias. 

Of course in what has been written here in regard to the tn'atment of the 
anemias of infancy I do not mean to imply that all such anemias are best 
treated with iron, copper, liver, etc. Obviously, the anemias secondary to 
the avitaminoses, rickets and scurvy, are to be attacked by eliminating or 
alleviating the cause, and in the anemia of syphilis, tuberculosis and pro- 
longed pyogenic infections, iron administration is not of primary imj)ortancc. 


MISCELLANEOUS ANEMIAS 

Idiopathic aplastic anemia, myelophthisic anemia, and Gaucher^s disease 
are rare entities that will not be described in this book. The first two are 
surely fatal despite all treatment, but it would sc(!m that splenectomy is 
possibly life saving in an occasional case of Gaucher’s disease. 

Banti’s disease, which partakes of the nature of both anemia and cir- 
rhosis, is sometimes completely arrested by early splenectomy. In hemo- 
lytic jaundice, which is a familial disease characterized by chronic anemia, 
jaundice and splenomegaly, the success of splenectomy is so great that the 
majority of all reported cases are said to have been cured by this surgical 
measure. Von Jaksch’s disease, an entity fre(|uently associated with rickets 
in children, tends to recover spontaneously; splenectomy often does not 
change the blood picture. 

Since its first description by Herrick, in 1910, in all about 200 cases of 
sickle cell anemia have been mentioned in the literature, and a great many 
of these have been described in detail. It is a familial, hereditary disease 
limited almost exclusively to the negro race; at the present writing (late 
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1933) only 2 cases have been reported ih white persons in whom there could 
have been no possible admixture of negro blood. The peculiar paroxysmal 
abdominal crises of the 'disease are as yet unexplained. It is stated that 
about 7 per cent of Negroes have the sickle cell trait, though only a rela- 
tively few develop the active phase; those who do so usually die before the 
age of thirty years. 


PERNICIOUS ANEMIA 

Pernicious anemia is a chronic deficiency disease which progresses, 
usually with remissions^ to a fatal issue, unless the patient ingests or re- 
ceives by injection an adequate amount of a specific substance which is 
apparently absent from the stomach, in which case the chief manifestations 
of the disease can be held in abeyance apparently for an indefinite period 
of time. 

The outstanding feature of the disease is the peculiar anemia. There is 
diminution in the number of red cells, white cells, and blood platelets; the 
red cell diminution is greatest, counts of 500,000 or less not being unusual. 

' The hemoglobin is somewhat reduced but not in proportion to the reduction 
in the number of red cells ; consequently, there is always a color index higher 
than one. In addition, there is marked anisocytosis with macrocytes pre- 
dominating, marked poikilocytosis, and diffuse and punctate polychroma- 
tophilia. A variety of nucleated red cells, and occasionally mitosis, is seen. 
In the beginning of a remission there is an increased number of reticulated 
red cells. 

Symptomatically the onset is insidious, the patient usually appearing for 
the first examination with most of the characteristic symptoms present in 
some degree. There is complaint of languor, muscular weakness, and short- 
ness of breath on exertion. As a rule there is little or no weight loss in the 
beginning, but if the gastro-intestinal symptoms are marked the patient not 
infrequently becomes thin. A simple pallor is sometimes seen but a lemon- 
yellow tint to the skin is more usual. A heart murmur of the “hemic” type 
is almost the rule. Slight puffiness of the ankles is a frequent finding; in 
rare cases the edema is much greater. And then there are, in addition, the 
gastro-intestinal and central nervous system symptoms. The former may 
at one time or another include all the dyspepsias, with periods of diarrhea 
being especially prone to occur; tongue and stomach findings are the most 
constant. The tongue is off and on sore and raw, particularly around the 
edges, and may at times be slightly ulcerated; it is nearly always smooth, 
red, and glazed, and without any furring. The chief finding of moment in 
the stomach is a great diminution in HCl; in fully established cases of the 
disease there is a constant achylia. Careful examination will reveal the in- 
volvement of the central nervous system in about 80 per cent of cases. Par- 
esthesias are most frequent, but a diminution in the objective senses, such 
as to vibration and posture, are not infrequent; sometimes the clinical pic- 
ture is that of a posterolateral sclerosis. The patients are generally irritable 
and extremely difficult to handle; definite psychoses are occasionally en- 
countered. The spleen is palpable in about 40 per cent of the cases; marked 
enlargement of the liver is not so frequently noted in the living patient, but 
at autopsy both the organs are found to be somewhat enlarged. Other con- 
stant fintfings at autopsy are the extension of hyperplastic red bone marrow 
into portions of the medullary cavity of the long bones ordinarily occupied 
by fat only; the “tiger lily” appearance of the heart; the presence of hemo- 
siderin granules in a number of the organs; and, in many cases, the presence 
of foci of sclerosis in the cord and sometimes in the brain also. Marked 
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atrophy of the gastric mucosa is oftentimes noted, but I do not think this 
observation is of very great importance in view of ’the well-known rapidity 
of the postmortem changes in the stomach. 

The disease occurs among rich and poor alike, among urban iind rural 
dwellers regardless of type' of occupation. Only a few cases have been re- 
ported in childhood and adolescence, and the malady is very rare between 
twenty and thirty, but after this latter age the incidence increases rapidly 
up to the age of seventy ; in extreme old age it is again very rare. There has 
come to be more than a suspicion of famiiial and hereditary tendencies. In 
the United States, England and France, more men are affected than women, 
but in Germany, Finland and Scandinavia the reyerse seems to be true. 
Classical addisoniaii pernicious anemia is very rare in the tropics. 

THERAPY 

There was little significant' advancement in the treatment of pernicious 
anemia from the time that Addison described the disease in 1855 until Alinot 
and Murphy, in 1926, announced that liver contained a principle which 
stimulated blood regeneration. These Harvard investigators, whose work 
was based directly upon the painstaking investigations of Whipple and his 
associates, who worked with dogs, found that a diet rich in liver was reg- 
ularly followed by a remission of the disease,, without the employment of 
the time-honored therapeutic agents, arsenic and transfusion. They first 
reported 45 cases, but later brought the number up to 105 cases. Since that 
time the mortality rate for pernicious anemia has declined at every age- 
group; so uniformly successful has been the treatment, indeed, that the few 
failures reported are looked upon with suspicion — either, it is felt, the liver 
was not properly taken or else the diagnosis was faulty. Full explanation 
for this magic is not yet at hand, but the classical studies of Castle and his 
associates, in the period 1928-33, have demonstrated almost beyond doubt 
that pernicious anemia is a deficiency disease conditioned by the lack of a 
specific intrinsic factor which is present in normal gastric juice but not in 
that of an individual with this disease. It is considered that the function 
of the intrinsic factor is to interact with an extrinsic factor supplied in the 
food to produce a hemopoietic substance active in preventing pernicious 
anemia in normal individuals and in checking its progress in ill individuals 
when given to them in some form derived from liver, kidney or brain tissue, 
in which it is apparently stored. The investigations of Morris and his co- 
workers (1932) suggest that the substance may exist preformed in gastric 
juice, but their findings are as yet unconfirmed. Strauss and Castle (1932) 
now believe the extrinsic factor to be closely related to vitamin if not 
vitamin B 2 itself. 

The results of the specific therapy as employed throughout the world 
today are as follows: 

(a) Blood Changes , — ^Beginning four to seven days after therapy is 
begun, the reticulocytes rise to a peak (often preceded by a minor peak) on 
about the ninth day, the height of which is inversely proportional to the 
level of the red cells, other things being equal; by the twenty-first day re- 
turn to normal has usually taken place. After this the red cells begin reach- 
ing the circulation in a more mature form ; in two to four months the count 
is within normal limits, by which time the hemoglobin increase, which began 
more slowly, has also usually reached normal. 

(b) Objective Changes . — Usually the skin begins to acquire color in the 
first week and later becomes healthy and moist in appearance. The mucous 
membranes share in this improvement and the tongue returns to normal in 
most instances; persistent tongue lesions are felt by some observers to be 
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associated with marked cord involvement. Isaacs, Sturgis and Smith advise 
painting the lesions with 1 to 2 per cent silver nitrate. Hemic murmurs, 
edema and spleen palpability disappear. 

(c) Subjective Changes. — The improvement in state of mind is usually 
rapid and marked. Appetite, physical strength and sexual power return. 
The gastro-intestinal symptoms disappear, though if there has been normal 
bowel activity looseness may supervene for a short time. Dizziness, blurred 
vision, headache, dyspnea disappear. 

(d) Effect on the Neurological Findings. — Improvement in the blood 
and in the subjective and objective findings is not always correlative with 
improvement in the nervous symptoms. Marked improvement is often seen, 
particularly in the more recently acquired disturbances, and patients with 
flaccid paralysis may completely regain their ability to walk, bedsores are 
quite likely to heal and incontinence to disappear; nevertheless, a return of 
the deep reflexes is seldom demonstrated, and, says Connery (1931) of his 
series, '^a return of vibratory sense has never been completely effected in 
any instance where this has been completely lost.” Subacute combined de- 
generation of the cord may develop during vigorous treatment with liver, 
although certainly in the vast majority of instances the progress of this 
neurological disturbance is arrested by the therapy. 

(e) Effect on Childhearing. — Pregnancy used to be looked upon as a 
calamity in the life of a woman with pernicious anemia, but reports are 
beginning to appear (Eyding, 1933) of women carried through safely to 
term and giving birth to healthy babies. 

(/) Effect on the Gastric Acidity. — Connery and Jolliffe (1931), and 
Hcere (1928), have each reported a patient who showed a return of free 
hydrochloric acid following liver therapy. 

{g) Resistance to Therapy. — In their original paper, Minot and Murphy 
indicated that infection could inhibit the effectiveness of the therapy, an ob- 
servation which has been substantiated in many subsequent reports. How- 
ever, McCric (1932) has recently reported 1 and Carey (1931) 3 cases 
which progressed to a typical pernicious anemia fatal termination in the 
absence of infection and under adequate therapy. We cannot yet be certain 
that liver resistance is not occasionally encountered. 

Liver and Liver Extract Routinely by Mouth. — The calf ^s liver may be 
taken either raw or lightly cooked, provided the water employed in cooking 
is added to the completed dish, for the active principle is soluble. Many 
recipes have been made available but of them all most patients tire in time. 
Falconer (1931) has described his own experience in taking raw liver in 
large cachets — an easy method which does away with the trouble of 
*ffightly’^ cooking and also makes it possible to use the tough, fibrous, and 
hence cheaper cow^s liver. The cachets must be filled just before using else 
they become soggy and liable to come apart in the mouth. Kidneys are 
about one half, sweetbreads about one third as valuable in treatment as the 
liver. The liver may be eaten at one or be divided between all the meals 
of the day. Farquharson and Graham (1930) haye found a broth made 
from beef or pork liver to be inexpensive, palatable and effective in treat- 
ment. It is made as follows: Five hundred grams of liver are finely ground 
in a meat chopper, care being taken to save all the juice. Two glasses of 
water are added, and it is transferred to a fruit jar, shaken for a moment 
and allowed to stand for eight to twenty-four hours, if possible in an ice 
chest. Finally it is heated to the boiling point, and after cooling sufficiently 
it is strained through cheesecloth. By twisting round and round, as much 
fluid is expressed as possible and the total amount of fluid obtained is given 
to the patient every day. It may be taken cold or hot, and various flavoring 
agents^nions, soup powders, tomatoes— may be added if desired. In ad- 
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dition, the diet must be fully adequate in meats, fresh vegetables, fruits and 
dairy products. Liver extract may be taken in solution in any pleasing 
beverage or mixed with other foods. The preliminary studies of Herron 
and McEllroy (1933) indicate the possibility of greatly reducing whole liver 
dosage by autolyzing the liver; Squibb’s autolyzed concentrate is recom- 
mended in dosage of 4 to 6 or more tcaspoonfuls for ten days and thereafter 
1 teaspoonful daily. Fonts and Zerfas (1933) are studying the substance 
made by interaction of liver or liver fractions anc} hog gastric tissue. 

It is now generally agreed, as the result of the experience of recent years, 
that the dosage required to induce remissions and maintain health in the 
usual uncomplicated case of pernicious anemia in an individual under 
fifty years of age, is daily, by mouth, 250 Gm. of liver, or tlie amount of 
extract (N.N.R.) derived from 400 Gm. of liver. Conner (1932) has been 
using marine liver extract (N.N.R.) in daily doses of 3 to 6 ounces (90 
to 180 cc.). The rate at which complete remission is reached varies quite 
directly with dosage, i. c., when the number of red cells is less than 2,000,000 
per cubic millimeter, usually about 150 Gm. of liver, or liver extract 
(N.N.R.) derived from 250 Gm. of liver, daily, will cause the red cells to 
increase by about 1,300,000 per cubic millimeter in a month. If the ingested 
quantities are doubled, the cellular increase will proceed at about 2,500,000 
in a month, which is about the maximum possible speed. Great heed, how- 
ever, should be given the recent plea of Minot (1932) against standardized 
therapy, as it is undoubtedly true that the specific agent here is too often 
being used upon the basis of one criterion only — an increase in the number 
of red cells — ^without thought for the other demands of the body for this 
potent agent, or of the necessity of building up a store of the substance 
.against times of special need. A patient omitting his dose on one day 
should make up for it on the next. As Davidson (1932) has recently stated, 
there is a considerable body of opinion to the effect that subacute combined 
degeneration occurs less frequently, and when present responds better, when 
whole liver is given instead of extracts, but I think it quite likely that 
mere matters of dosage are at fault here, for a number of observers have 
opined that to overcome neurological manifestations requires heroic ad- 
ministration. Witness one of Farquharson and Graham ^s (1930) cases: 
J, W,y aged thirty-niney nervom manifestations increase greatly while on 
extract equivalent to 150 Gm. liver daily, a maintenance dosage. When 
ordered to take daily broth made from 1000 Gm. livery nervous manifesta- 
tions almost completely disappear. This was a change from extract to 
whole liver surely, but it was also a tremendous quantitative change. 

Single Massive Doses of Liver Extract by Mouth. — ^Encouraged by 
scattered favorable reports in the literature, Connery (1931) has made a 
thoroughgoing study of massive dosage in 6 patients under complete con- 
trol. Administration in each instance was as follows: Case 1, drank 30 
vials in buttermilk. Cases 2 and 6, each 50 vials in water through Rehfuss 
tube into stomach. Cases 3 and 5, respectively, 48 and 30 vials by the same 
method. Case 4 received 50 vials through gastric lavage tube. Patients 2 
and 6 vdmited a mixture of extract, gastric juice and saliva about one hour 
after receiving the extract; Patient 1 vomited in fifteen minutes. In these 
cases progress was in all respects comparable with that of other patients 
receiving daily liver therapy. Qonnery feels that the method has value in 
carrying moribund patients through a period of emergency and so gaining 
their confidence that day by day therapy will be continued when the peak 
of advantage from the single massive dose has been reached. 

liver Extact by Rectum. — The results are so variable and the disagree- 
ableness of the procedure so great that the method must be considered 
hardly practicable. 
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Injection of Liver Extract. — ^The' original extract prepared by Cohn, 
Minot, and others, in 1927, was unsuitable for parenteral injection, but by 
1930, Cohn, McMeckin and Minot, and West and Howe, had sufficiently 
purified the active principle as to make this method of introduction prac- 
tijcable. Perhaps the purest preparation so far produced has been made 
by Dakin, West and Howe (1931), who suggested that the active principle 
is probably a dipeptide of ^-hydroxyglutanic acid and 7-hydroxyproline; 
in their more recent investigations this view does not seem to have been 
substantiated. Wilkinson (1931), in England, has also been using a highly 
potent preparation. However, the first to demonstrate the real effective- 
ness of parenterally administered active principle was Gansslen, in Ger- 
many, whose extract is being extensively employed on the Continent under 
the name of “Compolon.^^ If I translate him correctly, Giinsslen’s present 
view is the following: “We see from these examples, which make no pre- 
tense to completeness, that there has appeared in the new and fruitful realm 
of liver therapy a great field for investigation witli important practical and 
theoretical successes. Several questions are already ripe for discussion, 
many still await solution; to work toward their elucidation is a task for 
the widest circles, so that by a critical trial on a broad basis the right 
preparation will find its use in the right place.’’ Now this does not seem 
to me to warrant tlie wave of almost hectic enthusiasm which is sweeping 
our own country at this time. There can be no doubt that there are cir- 
cumstances in which it is of distinct value to have available an actively 
potent substance which may be given parenterally, su(5h as in a moribund 
patient, or a “resistant” case when the resistance may be due to poor 
alimentary absorption, or in an individual who is absolutely unable to take 
the whole liver or extract by mouth, but to advocate the sweeping replace-^ 
ment of oral by parenteral administration, merely because the latter is at* 
the moment cheaper, appears to me not to be in keeping with the tenets of 
sound therapeutics. This is of course merely the viewpoint of one who is 
primarily a pharmacologist, but I have been delighted to find Musser (1932) 
expressing the same feeling from the practical standpoint of a research 
clinician. Let us delay as long as possible before we foist upon pernicious 
anemia patients that slavery to the needle which is the bane of the dia- 
betic’s existence. Strauss and Castle; Meyer, Richter and Ivy; Connery , 
and Goldwatcr; Conner; Middleton; Murphy; Isaacs; Sturgis, and others 
are thoroughly investigating the subject in this country. The question of 
dosage has by no means been thoroughly worked out. To date, late 1933, 
only preparations advocated for intKamuspular or subcutaneous injection 
have been accepted for N.N.R. The Chappel extract for subcutaneous 
or intramuscular use is said to have an initial dose of 2 cc., a maintenance 
dose of 2 cc. at intervals of ten to twenty days; the new refined and con- 
centrated Lederle extract for intramuscular use, 3 cc. for three or four suc- 
cessive days, thereafter 3 cc. at weekly intervals, but in complicated cases, 
etc., the dosage “must be determined for each patient”; the Parke-Davis 
extract for intramuscular use, 2 cc. daily “until the red blood cells and 
hemoglobin have reached normal,” thereafter 2 cc. every two or three days; 
the Lilly extract No. 343 for intramuscular use, “determined by the condi- 
tion of the patient — daily intramuscular injection of 2 cc. has been fol- 
lowed by maximal reticulocyte count — the maintenance dose varies with 
the individual patient.” 

Hog Stomach Preparations by Mouth. — k great advance in therapy 
. has been initiated by the practical discovery of Sturgis and Isaacs, in 1929, 
that hog’s stomach, desiccated* and defatted, and taken by mouth can re- 
place liver with at least equal effectiveness from all standpoints. Their 
findings have been corroborated by Conner; Snapper and du Preez; Wilkin- 
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son, Gansslen; Brower and Simpson*, 'Davidson*, Henning 'and Brugpcb, 
and many others all over the world. It is believed that the “intrinsic” sub- 
stance postulated by Castle exists in an enzyme-like form in the stomach 
tissue and that it acts on the muscular coat wliile the stomach is being 
ground up in the fresh state, the stomach tissue here taking the place of 
Castle’s “extrinsic” or food factor; the active })rinciplc thus formed is re- 
tained in the stomach preparation and, when swallowed, is rapidly absorbed 
and becomes at once available for use by the patient. Just which part of 
the stomach contains most of the substance lias not been determined: Con- 
ner has found all parts satisfactory, Henning and Brugseh have obtained 
best results when using pyloric mucous membrane, Sturgis and Isaacs ob- 
tained no result from the muscular coat, only a poor one from the mucous 
membrane, and complete effects from the use of all parts together. The 
N.N.R. preparation, ventriculin, is made from the whole stomach. The 
relative cheapness of this article seems destined to cause it to practically 
supersede liver preparations; it is, however, insoluble and cannot be brought 
to a boil without destroying the active principle. Apparently it is much less 
distasteful to patients than is liver; none of Brower and Simpson’s 15 
patients expressed an aversion to its continuous use. Stomach and liver 
preparations can be used interchangeably, each in suitable dosage of course, 
when such alternation seems advisable for the sake of varying the diet. 

Sturgis and Isaacs, in their careful studies, have worked out the begin- 
ning dosage of ventriculin on the basis of 10 Gin. daily for each million 
deficit in the red blood cells. For example, with a red count of 1,000,000 
there is a deficit of 4,000,000; the dose is then 4 x 10 or 40 Gm. daily. 
When the red cell level reaches 2,000,000, the deficit is 3,000,000 and the 
dose is 30 Gm. The maintenance dosage to be used indefinitely to prevent 
relapse after the blood has become normal probably varies somewhat with 
different patients, but the experience of the authors just referred to, and 
borne out widely by others, is that 10 Gm. daily for five or six days a 
week is satisfactory in most cases. 

The hog stomach preparation may be taken in water, milk, orange or 
tomato juice, or as a thick puree (heated to taste but not boiled) or emul- 
sion, and may be eaten with or between meals. An extract has not yet 
been obtained in usable form, but the recent investigations of Wilkinson 
and Klein (1932) indicate that it may soon be made available. The very 
interesting studies of Morris, Schiff and their associates hint that perhaps 
we may be very near to the time when one injection of a substance (“ad- 
disin”) obtained from hog stomach will suffice to control the anemia and 
other symptoms for a period of several months — let us be hopeful but hard 
to convince! 

Brain Diet. — Unglcy (1931-32) has shown that a diet of 240 to 480 
Gm. of beef or sheep’s brains, uncooked, is only about one third as potent 
as comparable dosage with liver; there is therefore no reason, other things 
being equal, for employing this tissue in therapy. But he has found also 
that the effect of the brain diet upon the neurological symptoms is much 
greater than upon the other symptoms, and therefore feels that its combi- 
nation with adequate amounts of liver or stomach preparations is worthy 
of further trial. 

Vitamin Therapy. — ^The reports of Wills (1931-33), in India, have en- 
livened the search for the possible vitamin factor in the active substances 
specific in pernicious anemia. She successfully used yeast (^'marmite”) 
rich in Vitamin B in the treatment of cases of tropical macrocytic anemia, 
a condition with the blood picture of true pernicious anemia but differing 
from the latter in its other symptomatology. Gilroy (1931) showed in 
feeding experiments in rats that if liver extract is added to a djet deficient 
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in vitamin B, satisfactory growth results, while the control animals fail to 
show a similar improvement. Davidson (1931) has failed in two cases of 
true addisonian pernicious anemia and succeeded in one, and feels that any 
benefit following the use of vitamin B is due merely to improving the effi- 
ciency of the gastro-intestinal tract. However, Godall (1932) has main- 
tained 19 patients very satisfactorily without relapses for periods of six to 
twelve months by the use of marmite alone (i. e., six to twelve months at 
the time of his report) ; the maintenance dose never exceeded 1 drachm 
(4 Gm.) three times daily. Most of his patients found the marmite pala- 
table when stirred in water or milk or spread on bread and butter and wel- 
comed it as a change from or as a pleasant solution to the difficulty of ob- 
taining liver in remote districts. Ungley (1933) has also tried marmite and 
found that doses of 4 ounces (120 Gm.) daily usually produce a variable 
and submaximal response as compared with liver therapy and that the re- 
mission is more slowly obtained than with liver extract in large doses. In 
view of Strauss and C^astle’s belief that the active substance will ultimately 
be found to be, or to be closely related to, vitamin B, this new investigational 
trend must be watched with the greatest interest. 

Transfusion. — Prior to the institution of liver treatment, undoubtedly 
blood transfusion produced better and more permanent results than any 
other therapeutic measure. It is by no means a cure but it has certainly 
brought many a moribund patient back to life, and in some cases it has 
probably been responsible for the occurrence of a remission. Such cases 
as do respond with a remission may require anywhere from five to fifteen 
transfusions before a normal blood count is approached. The utmost exten- 
sion of active life attainable by the use of this measure probably follows 
upon transfusion of 350 to 450 cc. at intervals of three to five days, as 
advocated by Jones (1926), instead of giving larger transfusions at longer 
intervals. A number of observers still feel that the transfusion of about 
500 cc. of blood is the most valuable of all emergency measures, placing 
the intravenous injection of liver extract as second best. Others feel that 
the danger of serious reactions following transfusion should always weigh 
against it if liver suitable for injection is available. Davidson stated, in 
1932, that he had seen three fatal terminations to the reaction following 
transfusion in the preceding two or three years, though he still feels that 
the measure is extremely valuable in selected cases for the relief it gives 
to the anoxemia from which every organ in the body is suffering. 

Iron, Arsenic and Hydrochloric Acid. — It is believed that in pernicious 
anemia the breakdown products of the red cells are stored in the body and 
are available at once for the manufacture of hemoglobin should normal 
blood formation occur as the result of a natural remission or of treatment 
with one of the new specifics. However, in a few cases the amount stored 
may not be sufficiently great, as has occurred in the experience of both 
Beebe and Lewis (1931) and Davidson (1932). In one of the patients of 
the latter, the blood count remained at 3,500,000 and the hemoglobin at 70 
per cent despite large doses of ventriculin, liver and liver extract, but upon 
the addition of 90 grains (6 Gm.) of iron and ammonium citrate daily the 
blood level rapidly rose to 5,500,000 and 100 per cent. Sargant (1932) also 
felt that the use of enormous doses of iron — 150 grains (10 Gm.) of Blaud’s 
pill in powder form in capsules daily — ^was productive of strikingly bene- 
ficial results in several cases of subacute combined degeneration in which 
liver therapy alone was apparently failing. 

It is generally agreed today that arsenic no longer- has any place in 
the treatment of pernicious anemia. 

Since the overthrow of the intestinal contamination theory of the 
etiology of pernicious anemia by the newer studies which have shown the 
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disease to belong among the disorders of deficiency, there seems little 
rationale for the continued employment of hydrochloric acid. However, a 
number of physicians continue to prescribe it in doses of 34 to 2 drachms 
(2 to 8 cc.), well diluted and taken as a routine with meals, finding that 
flatulence and diarrhea that arc not alleviated by the use of liver or komach 
are kept well in check by the addition of this measure. Wilkinson and 
Brockbank (1930) have obtained better results by the use of pepsin also, 
employing a mixture of three parts of the glycerite of pepsin (B.P.) and 
one part of dilute hydrochloric acid, and ordering 2 drachms (8 cc.) to 
be placed in 6 to 8 ounces (180 to 240 cc.) of water, which may be flavored 
with orange or lemon juice, and sipped throughout the meal. 


ERYTHREMIA 
(Polycythemia Vera (Rubra)) 

Erythremia is a rare disease occurring in all races, in either sex, and 
usually after the age of fifty. The cause is unknown but the disease has a 
distinct familial tendency. The studies of Moehlig and Bates (1933) point 
toward the possible causative role of pituitary disturbances. The patient 
complains of lassitude, weakness, loss of weight, dizziness, tinnitus, c(in- 
gestive sensations especially in the hands, dyspnea, gastro-intestinal distur- 
bances, and often severe lieadache, muscular spasms and neuralgias of the 
extremities. Examination reveals red cyanosis of the face and hands 
(though it is said that an occasional patient may be actually pale, but I 
much doubt that any victim of this disease is at all times pale) , a greatly 
enlarged spleen, congested conjunctivac, and a typical blood picture. The 
red cells are increased to from 8,000,000 to 14,000,000; there are a great 
many immature cells present and difl'erences in staining are marked; the 
number of white cells is usually two or three times the normal ; hemoglobin 
is more than 100 per cent. Although the total blood volume is much in- 
creased, the increase in plasma is not in direct proportion to that in cells, 
with the result that viscosity is much increased. Despite the diflusc capil- 
lary dilatation that is known to occur in this diseasci, I think it is quite 
surprising that the heart rate is not greatly increased and the organ itself 
hypertrophied more often than is actually the case. Kidney function is 
usually impaired and both blood pres§urc and basal metabolism sometimes 
increased. 

Elrythremia is a fatal disease but there are remissions in most cases. 
Death seldom occurs under five years and may be deferred as long as twenty 
years, though this is unusual; if directly attributable to the erythremia, it 
is consequent upon the increased sluggishness of the (drculation or is due 
to a vascular catastrophe, such as hemorrhage or thrombosis. 

THERAPY 

Phenylhydrazine Hydrochloride. — ^This is tlu* most promising remedial 
agent as yet suggested for the treatment of erythremia. In 1924, Owen 
reported a case in which he had specessfully used it, and in 1925 he brought 
the number of cases up to five. These patients were all benefited by the 
drug, as was evidenced by a uniform decrease of the hemoglobin and red 
cells, a great improvement in all the symptoms, and a reduction in blood 
pressure of the three individuals who had hypertension. Since that time 
a large number of case reports has appeared in the literature, in ftiost of 
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which the drug had J)een used very successfully. The dosage plan advo- 
cated by Owen is the one usually followed: (a) Treatment may be safely 
begun in most instances with 3 grains (0.2 Gm.) daily for three or four 
days, then 1% grains (0.1 Grn.) daily until the leukocytes increase in num- 
ber or the hemoglobin falls below 100 per cent; (b) with the advent of 
^either of these two occurrences, usually after several weeks, the l^^-grain 
' dose may be given every second or third day, or the drug may be stopped 
altogether, resuming medication when the hemoglobin and red cells rise or 
the leukocytes begin to fall; (c) gradually the interval between doses can 
be lengthened with the hope of ultimately maintaining the blood couilt 
within normal limits on 1X> grains once a week. However, the experi- 
mental studies of Giffin and Allen (1928) indicate that the leukocytosis 
cannot always be taken as a reliable index for tlicrapy since the increase 
in the white cell count may be at times predominantly due to the break- 
ing down of red cells and at other times to stimulation of the hemotopoietic 
system; it very doubtfullj'^ indicates damage to liver cells. In Stealy^s 
(1932) valuable experience of seven and one-half years* medication of one 
patient he several times felt justified in continuing with the drug through 
a period of extreme leukocytosis unaccompanied by much decrease in the 
red cell count. His dosage was a total of 2.1 Gm. of the drug divided into 
daily doses of 0.1 Gm. each; after each such dosing period there was an 
interval of one and one-half months without drug treatment. Instances 
of acquired tolerance to the drug, requiring increase in dosage, have been 
reported, but in Stealy*s experience such periods of tolerance were always 
temporary. 

It has been suspected that injury to the liver or kidneys might result 
either from the drug itself or from excess hemolysis, but clear-cut proof of 
this has not been forthcoming. Certainly its use should be carefully checked 
by studies of the blood and not be allowed to depend upon its effect upon 
other symptoms such as the pain in an extremity ; rapid hemolysis may be 
fatal of course. Giffin and Conner feel, from a review of the literature and 
their own experience, that (a) patients should be kept ambulatory as much 
as possible; (6) advanced cases confined to bed should not receive the 
drug; (c) and it should be given with greatest possible caution to those 
above sixty years of age, to patients witli marked arteriosclerosis, and to 
those who manifest evidence of thrombosis or advanced visceral injury. 

Acetylphenylhydrazine. — Stone et al. (1933) have used this drug satis- 
factorily in 2 cases over periods of seven and four and a half years and 
believe it to be superior to the above preparation because it is probably less 
toxic and the dosage is easier to regulate. They give grains (0.1 Gm.) 
by mouth in capsules for' seven to ten days, carefully observing the n'd cell 
count meanwhile ; the drug is then discontinued for two weeks, regardless of 
the result that has been achieved, because of its cumulative effects. . There- 
after, in their cases, V/^ grains at intervals of five to seven days sufficed to 
maintain the blood normal and the patients symptom-free. 

Potassium Arsenite. — Forkner, Scott and Wu (1933) have obtained 
distinct improvement in all of their 6 patients by saturating with Fowler's 
solution in the conventional way except that they have liked to reach 20 
minims (1.2 cc.) three times daily instead of stopping at 10 minims as is 
usual in other conditions. 

^^Addtein.” — Morris (1933) suggests the trial of this preparation in 
erythremia as well as in pernicious anemia (see p. 493). 

Benzene (Benzol). — ^The good results following the use of benzene in a 
number of single case reports from the' German clinics prompted McLester 
to try it in a single case in the United States (1914) . He also obtained good 
results, but I do not know of any report of its extensive trial since tliat time, 
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probably for the reason that it was found to cause a reduction in the leuko- 
cytes out of all proportion to the erythrocyte reduction. 

Other Measures. — Irradiation of tho spleen is contraindicated since 
there are a number of cases on record in which the procedure has increased 
the severity of the disease ; irradiation of the long bones, however, seems to 
be of some value, improvement taking place in most cases. The usual 
practice is to apply a rather large dose to the long bones, the scapula, the' 
sternum, the pelvis, and eventually the vertebral column, or the ribs. The 
effect is temporary, and Minot says that as time goes on the therapy often 
becomes ineffective. A considerable, or even a sudden inconsiderable, de- 
crease in the leukocytes of the circulating blood indicates that the leuko- 
cyte-forming tissue of the bone marrow is being injured and calls for im- 
mediate cessation of the treatment. The following references to this type 
of therapy will be found in the Bibliography: Hollaendcr, Stolkind, and 
Kingsbury; Pack and Graver. Sgalitzer (1932) has reported the occur- 
rence of long remissions in a number of instances following general 
irradiation. 

In one case, Jacobi (1931) found that considerable relief from the pain 
in extremities was afforded by daily intravenous injection of 250 cc. of 
physiologic saline for a period of thitie weeks. 

Splenectomy has apparently upon rare occasions been of value, but so 
also lias exactly the opposite measure, namely, the administration of large 
amounts — as much as 250 Gm. daily — of fresh spleen tissue (Haberfeld, 
1931). 

Frequent extensive bloodletting brings temporary relief but not perma- 
nent benefit. 


LEUKEMIA 

Leukemia is a relatively rare and always fatal disease of unknown 
etiology, characterized cliiefly by the presence in tlie blood stream of large 
numbers of abnormal white cells. It is a disease of fowls and the lower 
mammals as well as of man. It occurs more frecpiently in males than in 
females; a familial tendency has not been proved. Chesterman (1925) 
has noted the great rarity of leukemia in the Congo, where enlargement 
of the spleen due to malaria, trypanosomiasis, and other tropical diseases 
is common. 

Acute leukemia occurs usually in individuals under twenty-five years of 
age. It is rapidly fatal, death occurring within a few days to a few weeks at 
most. The attack is usually sui)crimiK)sed upon an acute infection, such as 
tonsillitis or a furuncle. There is malaise, headache, high fever, extreme 
prostration, and a rapidly increasing pallor. Ulcerative lesions appear in 
the mouth and throat, and marked enlargement of the regional lymph nodes 
of the neck occurs very rapidly; lymph nodes elsewhere in the body, and 
also the spleen, are slightly enlarged. Bleeding occurs both externally and 
internally from the mucous membranes and sometimes also in the fundus of 
the eye; hemorrhages of the skin are almost the rule. There is very severe 
anemia due to a rapid decrease in the number of red cells and the amount of 
hemoglobin; at the same time the number of white cells is mounting, though 
it rarely attains the great height seen in the chronic form of the disease. 
Lymphocytes usually constitute more than 90 per cent of the white cells but 
sometimes myeloblasts predominate. Immature red cells are also present 
in large numbers. 

Chronic leukemia is insidious in its onset, but usually causes death from 
32 
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anemic exliaustion, hemorrhage, or intercurrent infectious disease, for which 
the resistance is much lowered, in about three years; a few cases last as 
long as ten years, but true spontaneous remission never occurs. The most 
prominent symptoms are marked enlargement of the spleen, which causes 
great discomfort, pallor, dyspnea, dizziness, gastro-intcstinal disturbances, 
loss of weight, and progressive weakness. Hemorrhage and fever are much 
later in their appearance than in the acute form of the disease. In lym- 
phatic leukemia the spleen is not usually much enlarged but there is 
marked , general enlargement of the lympliatic glands, a finding which is 
quite unusual in the myelogenous type; even the tonsils and the Peyer^s 
patches in the intestine show proliferative changes. The glands are at no 
time inflammatory. The blood is pale in color, with a low red count and 
much reduced hemoglobin; immature and abnormal red cells arc present. 
In the myelogenous type of the disease there is an incjreasc in white cells 
to frona 100,000 to 1,000,000 or more; i)olymorphonuclear, eosinophilic and 
basophilic leukocytes arc relatively and absolutely increased, the lympho- 
cytes arc relatively reduced but absolutely increased, and immature cells 
from the bone marrow are present. In lymphatic leukemia the white count 
is rarely increased more than to 200,000, and consists almost exclusively of 
pathologic lymphocytes. Chronic mydlogenous leukemia occurs most often 
in individuals between twenty-five and forty-five years of age; chronic 
lymphatic leukemia in those between forty-five and sixty. 

THERAPY 

1. Acute Leukemia. — There is nothing to describe. 

2. Chronic Leukemia. — Irradiation , — ^There are two schools of opinion 
with regard to the value of irradiation. The minority group feels, with 
Isaacs (1930), that all x-ray radiation is stimulating and not killing, the 
majority holds the opposite view and maintains that in skilled hands ir- 
radiation is of distinct value. Both the spleen and long bones are usually 
treated, but dosage, etc., do not seem to be matters upon which there is 
perfect accord. In the series of 130 cases of Minot, Buckman and Isaacs 
(1924), 78 patients were irradiated, 52 were not; the average duration of 
life in the treated group was only 0.46 year longer than in the untreated 
group, from which they concluded that irradiation had little effect in pro- 
longing life. The statistical studies of Hoffman and Graver (1931) show 
that slightly more than one third of the patients die within two years, more 
than one half within three years, and two thirds within four years of onset. 
Using the nonirradiated group of Minot et al, as controls, they found that 
the radiation treatment of their 82 cases caused an average increase of 
about ten months in the duration of efficient life — “a period of efficiency 
and usefulness that the patient otherwise could not hope to enjoy”; in a 
recent clinic on the subject, Elliott and Jenkinson (1933) expressed them- 
selves similarly. 

Benzene (Benzol ), — In 1910, Selling reported on the toxic effects of ben- 
zene as witnessed in 2 fatal and a number of mild cases, in which there was 
a profound reduction in both red and white cells. He later confirmed these 
findings in rabbit experiments. Koranyi, in Germany, was the first to use 
the drug in the treatment of leukemia, since which time (1912) a large 
number of cases has been reported from Germany and Austria and a few 
from the United States and other countries. The present status of the 
drug may be described as follows: 

(a) Effectiveness. — In most cases it seems to be nearly or quite as 
effective as irradiation ; however, in an occasional case it provokes no desir- 
able response whatever. 
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(b) Dosage. — ^The usual method of administration is to give the benzene 
in gelatin capsules prepared just before using, each capsule to contain 0.6 
Gm. of benzene with an equal amount of olive oil, these capsules to be swal- 
lowed during the meal. On the first day four capsules (2 Gra.), on the 
second day six capsules (3 Cm.), on the third day eight capsules (4 Gm.), 
and on the fourth day and to continue at this dose — see dangers below — 
ten capsules (5 Gm.). If in spite of the administration of the drug in a 
capsule with olive oil the stomach is disturbed, the capsules may be coated 
with phenyl vsalicylate, which will generally prevent their solution until they 
reach the intestines, where the alkalis will dissolve and break up the 
salicylate. 

(c) Dangers. — The most frequent unpleasant symptoms from the use of 
benzene are gastric disturbances, which range in all degrees from simple 
irritation to loss of appetite, vomiting, hiccup, etc. More or less persistent 
headache and dizziness and kidney and bladder irritability should be dan- 

' ger signals, to be heeded by withdrawal of the drug. It should also be noted 
that the action of benzene persists for some time after the patient ceases to 
take it; therefore too great care cannot be taken in watching the results of 
its administration. Not only must unpleasant symptoms be noted and 
good judgment be used as to whether or not the drug should be continued, 
but the blood must be repeatedly counted, and when the white cells are 
reduced to 20,000 the advisability of immediately discontinuing treatment 
should be seriously considered. The occurrence of anemia should also 
cause the treatments to be stopped. Smith, who has reported a number of 
cases in the United States, writes as follows: 

“There is nothing more certain in benzene therapy than this: the prac- 
titioner who prescribes the drug without making frequent blood counts is 
courting disaster. We have only to point to the blood picture of the table 
fi. c., of a case responding favorably to treatment] to justify the statement 
that there is no possible way of guessing what the count will be on the basis 
of the last; and, therefore, of judging whether the dose should be held sta- 
tionary, increased, decreased or stopped altogether. I am firmly convinced 
that such judgment must be constantly exercised, under the threat of hav- 
ing the disease jump out of bounds on the one liand, or of producing dis- 
aster on the other. 

“One can giicss that the rise of the count after a fall will be slower and 
more gradual than a drop. This is illustrated several times in the table. 
Nothing in it is more striking than the abrupt way in which the count drops 
from a point around 30,000 to 6000 or 7000. If the blood curve were ruled 
graphically, the chart would resemble a fever chart of a disease full of 
crises: it is a series of blood crises. In other words, the leukocytes have all 
along stewed up and fallen down. Just how gradual will be the step up- 
ward cannot be calculated: one time in two weeks, another, in eight weeks, 
perhaps. The drop comes abruptly, but what is more important, Vhen we 
least expect it,' if such an expression can be allowed. 

“Nowhere can the last sentence be better illustrated, nor can the poten- 
tial dangers of the drug be better emphasized, than in the happenings 
recorded as of between June 1 and July 20, 1914. The patient had been 
getting the largest doses of benzene he had ever had, and to the end of a 
course extending over four months, it seemed to be making no impression 
on the leukocytic curve. So it was stopped, for the double reason that the 
treatment seemed at last ineffectual, and because I was afraid to continue 
such large doses. My surprise and interest was keen, then, to note a 
drop from 24,000 to below 7000. The cells remained at or near this point on 
no benzene at all for six weeks. There seems but one explanation available, 
and that just now suggested: After an indefinite time and after an uncer- 
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tain degree of saturation has been reached, the leukopoietic tissues seem not 
only to become immune to benzene, but are actually stimulated by it. 

''The effect of this experience is to cause doubt as to how to handle the 
drug when the count stays high when we are pushing it. Shall we stop, or 
shall we continue? I feel that if the patient has already been taking benzene 
for several weeks and the curve is still ascending, or even at a standstill, 
the safest plan is to stop it for awhile. The drop may come then. At any 
rate, one cannot get away from the reported cases in which, under benzene, 
the leukemia assumed a fulminant form, and the patient rapidly succumbed. 
Whether or not these flare-ups are due to the benzene is not clear ; but there 
is a type of benzene poisoning which is certain ; a practical loss of leukocytes 
with aplastic anemia superadded.’^ 

Other Remedies. — Forkner and Scott (1931) have recently reawakened 
interest in the use of Fowler’s solution by their report of good results; tlic 
former has (1932) laid down the “rules” for the use of the drug, which are, 
in summary: (a) Begin with 5 minims three times daily in orange juice 
with or immediately after meals, increasing on the third and fourth day 
to 6 minims per dose, and continuing in this manner to about 10 minims 
per dose, thereafter increasing 1 minim per day until advent of pronounced 
toxic symptoms or until leukocyte count approaches normal. Then omit 
medication for two to five days, and thereafter decrease by 1 minim per 
day down to a maintenance dose of 5 to 8 minims thrice daily. Continue 
this dosage indefinitely, (b) Disregard mild toxic symptoms, (r) Patients 
who become nauseated and who vomit, or who believe they cannot take 
Fowler’s solution, will be able to take it if it is well masked in orange juice 
or other vehicle. 

When employed as arsphenaminc, arsenic is dangerous; a number of 
acute deaths have been reported. 

Transfusion has often been effectively employed to offset the tendency 
toward hemorrhage and to temporarily relieve the anemia until it has been 
possible to irradiate the patient sufficiently to produce results. Splenecjjtomy 
is nearly always fatal. 

For many years it has been known that intercurrent infections during 
the course of leukemia are accompanied by a fall in the number of leuko- 
cytes. Gamble (1927) has treated 2 cases by the therapeutic production of 
malaria (for methods, see p. 187 in the article on Syphilis). In each of these 
cases, there was a prompt fall in leukocytes to half the previous number. 
Following the termination of the paroxysms, however, the leukocytes rose, 
in three and six days respectively, to approximately their previous level. 
Lucherini had better results in. his case: The leukocytes fell from 250,000 
to 4400 after twelve paroxysms, and at the end of the reported observation 
of the case, six weeks after paroxysms were stopped with quinine, the blood 
count was, leukocytes, 680lo, erythrocytes, 4,400,000, hemoglobin, 52 per 
cent; the differential count was said to be normal. 

In 1931, Hueper and Russell produced an inhibitory serum in rabbits 
V^^hich they used with apparently remarkable effects in one human case, 
but I have heard nothing further of this. 


HODGKIN’S DISEASE 
(Lymphadenoma; Lymphogranulomatosis) 

Hodgkin’s disease is an affection of the lymph nodes of unknown etiology 
and invariably fatal termination. It is fairly widespread throughout con- 
tinental Europe, England and the United States, but I do not know of 
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statistics regarding its incidence in other parts of the world. Males are 
more frequently affected than females, the majority of cases in cither sex 
occurring between the ages of fifteen and thirty-five. Negroes and 'whites 
are equally affected. 

In the usual form of the disease the patient notices a gradual, nonpain- 
ful, discreet enlargement of glands in the cervical region ; in the beginning 
the enlargement may be unilateral but both sides are almost invariably 
involved ultimately. In most eases the axillary and then the inguinal 
glands, and finally both superficial and deep glands all over the body, be- 
come involved. Moderate enlargement of the spleen, and often an increase 
in the size of the liver, take place. The patient loses weight and becomes 
cachectic. General pruritus of a very severe and persistent type is a not 
infrequent early symptom. A peculiar feature of the disease is the fre- 
quent alternating febrile and afebrile periods. The enlargement of cervical, 
jnediastinal, retroperitoneal or mesenteric groups of nodes may cause 
symptoms which make the picture a very complex one. Initial involvement 
of the retroperitoneal nodes without subsequent mediastinal or peripheral 
manifestations is infrequent. The disease usually terminates in death 
within two to three years, though many patients 'have lived a few years 
longer than this; cachexia and profound anemia, mechanical obstruction 
of one sort or another, or intercurrent infection is usually the immediate 
cause. 

Malpighi (1628-94) gave the first v^ague account of this disc‘ase, wliich 
was fully described by Thomas Hodgkin in 1832. The recent report of 
Gordon (1933) indicates that he and his associates at 8t. Bartholomews 
Hospital may have found a virus that is intimately associated with the 
disease. 

I have presented briefly here only the most usual type, of which there arc 
numerous variations. Histologic examination of an (excised node shows very 
definite alterations in structure which cannot be described here for obvious 
reasons; likewise, the blood picture in the various types of Hodgkin^s dis- 
ease is a topic that is still in a state of too great confusion to warrant its 
discussion in a book of this sort. 


THERAPY 

Irradiation. — The application of radium or ;i:-rays to the enlarged nodes 
causes a great reduction in their size and consecpiently leads to considerable 
amelioration of symptoms. The effect is always temporary, however, and 
the response to subsequent courses of treatment is less satisfactory. Finally 
a point is reached at which there is no response at all. It is quite doubtful 
whether these agents really extend the length of the patient’s life, though 
there is no denying that they make his existence much more comfortable; 
it is possible to match every case of exceptionally long survival under irra- 
diation with a case given no treatment at all. 

Arsenic. — ^This is the only drug of any value, the dosage scheme of Fork- 
ner (see p. 500) suSicing here also. The nodes recede temporarily under 
this treatment, but, as in the* case of irradiation, the ultimate course of the 
disease is not affected. Perhaps the best type of therapy is the use of x-rays 
or radium with arsenic between the courses. 

Surgery. — It is now generally conceded that the removal of glands by 
operation is inadvisable in the vast majority of instances. I]ven the re- 
moval of a single gland for purposes of diagnosis should be postponed until 
it is certain that the procedure is absolutely necessary. 

• Serum. — On the basis of TEsperance’s evidence in favor of the view that 
Hodgkin's disease is an atypical type of tuberculosis due to the avian type 
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of organism, Utz and Keatingc (1932), in Australia, have produced a pro- 
tective serum in hens, with which they have produced surprisingly good 
results in human cases; further details are awaited. 


PURPURA 

The two principal purpuric diseases are purpura hemorrhagica and idio- 
pathic purpura, the cause of neither of which is known. Both are preemi- 
nently diseases of the young though no age is exempt. Purpura hemor- 
rhagica more often affects females than males. In this type of purpura, 
which was first described by Werlhof in 1735, there is marked diminution 
in the number of circulating blood platelets and the bleeding time is much 
prolonged. Spontaneous capillary hemorrhages may occur into any of the 
tissues, bleeding from the uterus, nose and mouth, and into the retina being 
the most common. The cutaneous hemorrhages vary from a few petechiae 
to extensive ecchymoscs, though the latter are rare. There is usually some 
fever. The bleeding often begins without any warning and persists inter- 
mittently for days or weeks, when the patient dies from exsanguination; or 
the course may be much more abruptly fatal. Some cases recover. A 
chronic form of the disease is recognized; it docs not develop from the acute 
form but is chronic throughout. These patients give a history of having 
bruised and bled easily for many years before the onset of the attack in 
which the diagnosis is made from finding the platelets below normal. They 
bleed intermittently during a number of years, some dying and others ap- 
parently recovering completely. In idiopathic purpura there is no abnor- 
mality in the blood but the permeability of the small vessels appears to be 
altered. In the simple type of this disease the purpuric lesions appear in 
crops which recur at intervals of weeks to years, usually without any other 
symptoms. Another type (Schdnlein’s disease) begins with malaise, fever, 
sore throat, and polyarticular pains, all of which usually precede by some 
time the eruption, which often partakes of the nature of purpura, urticaria 
and erythema in combination. In the third form (Henoch's purpura) 
abdominal or renal crises occur due to the extravasation of blood into the 
intestines or kidneys; there may or may not be concomitant crops of pur- 
puric lesions in the skin, without which, of course, the diagnosis is extremely 
difficult. Idiopathic purpura is not fatal; with advancing years the attacks 
tend to become milder or to disappear altogether. 

THERAPY 

Transfusion. — No satisfactory treatment has been evolved for idiopathic 
purpura, though calcium, by reason of its presumed ability to alter capillary 
permeability, has had its advocates from time to time. Except to overcome 
the anemia consequent upon severe hemorrhage, transfusion is not indi- 
cated since there is not a shortage of platelets in this disease. In the treat- 
ment of purpura hemorrhagica, however, transfusion has an important 
place. Larrabee (1923) has well discussed the subject as follows: 

“The objects of transfusion arc, as in all hemorrhagic diatheses, twofold: 
First, to mitigate the anemia. This is not very important in the disease 
under consideration, except in severe and advanced cases. In straight 
purpura hemorrhagica there is no trouble with the red cell forming function 
of the marrow, and once the bleeding has ceased, recovery from anemia is 
usually prompt and satisfactory. The second and more important object of 
transfusion is to control the bleeding. This implies supplying enough plate- 
lets to permit natural hemostasis to occur. 

“The primary object of transfusion being to increase the number of 
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platelets in the patient’s blood, the question arises as to how largely the 
count is affected by this procedure. In our experience, a single transfusion 
seldom increases the patient’s platelet count by more than 20,000. Obvi- 
ously, it is desirable to give large transfusions. The pati(‘nts are mostly 
young persons, with normal hearts, and there is little dangoi* from over- 
transfusion. They can safely and advantageously receive as much blood 
as the donors can safely supply. We do not, therefore, advise small 
transfusions. [Some observers do, liowevcr; Jones and Tocantins (1933) 
favor 100 to 300 cc.; Potts (1932) got better results by giving 8 to 10 cc. 
whole blood intramuscularly, and suggests that some activating agent, not 
platelets, is formed from the disintegration of the clot at the point of 
injection.] 

“For the same reason we feel strongly that citrated blood is greatly in- 
ferior, in this disease at least, to whole, unmodified blood. In citrate trans- 
fusions, large numbers of platelets stick to the gauze filt(‘r and to the glass- 
ware, as can easily be proved by staining scrapings from the latter. To 
show how considerable the loss is, 0.1 per cent of sodium citrate was added 
to the blood of a patient whose platelet count w'as 102,000. After a half 
hour the citraU'd blood contained only 18,000 platelets. The loss is very 
much less if paraffined tubes arc used. For example, a donor’s platelets 
were 280,000 immediately before a transfusion by Kimpton’s method. A 
count of the platelets in a small quantity of blood left in the tube at the end 
of operation gave 220,000. I am aware of the paradoxical fact that, while 
citrate is used to prevent coagulation of blood outside the body, its action 
when injected is to shorten coagulation time, and that it has been used clin- 
ically for this purpose; but this has little to do with purpura hemorrhagica, 
in which coagulation time is not impaired. Indeed, there is reason to believe 
that citrate injections act by destroying platelets, thereby releasing sub- 
stances that assist coagulation [see Neuhof and Hirshfeld in the Bibli- 
ography]. I would not go so far as to say that citrate transfusions should 
never be used in the disease under consideration — some good observers have 
had success with them. But both theory and experience seem to point un- 
mistakably to the superiority of other methods when they are available. 
Perhai)s direct, arm-to-arm transfusion by the original Oile technic has 
tluwetical advantages, but for practical uses paraffined tubes are, of course, 
preferable. All of our transfusions have been done by the Kimpton-Brown 
method. 

“Another point is that usually more than one transfusion will be needed. 
Indeed, the first one may have no visible efiect. A brief consideration of the 
facts already noted readily explains this. Hemorrhages generally begin 
when the platelets have fallen to some fifty or seventy-five thousand. By 
the time the patient comes to the table for this first transfusion, they may 
have fallen so far below this number that a single transfusion, however 
large and however efficiently performed, will not put them back to the point 
at which bleeding will be controlled. Several may be needed and, in view 
of the short life of the platelet, the intervals must be brief — not more than 
forty-eight hours. Even when the hemorrhages have been controlled, there 
is no certainty that they will not recur. If they do, transfusion should 
be repeated at once without reference to the presence or absence of anemia. 
Nothing is gained by delay, especially if the platelet count shows steady 
diminution; control will be more difficult each day one waits. Only bold- 
ness and persistence in transfusing will save life in severe cases. One can- 
not begin to feel safe until the patient has gone on without bleeding for 
a period considerably beyond the life of a platelet — say, ten days. 

“Let me add that the platelet count is not a very good criterion. Plate- 
let counting is at best inaccurate. After cases have gone on for a month or 



604 TREATMENT IN GENERAL PRACTICE 

so, they are apt not to run true to type, and we have been much perplexed 
by a discrepancy between our counts and our stained smears. The former 
may show more than 100,000 platelets, and yet they may be almost absent 
from the smears. The presence or absence of bleeding from the nose and 
gums is a more reliable guide.’' 

Splenectomy. — This operation has assumed a position of great impor- 
tance in the treatment of purpura hemorrhagica in the last few years due to 
the accumulated data which show that there is an increase in the number of 
platelets following splenectomy in experimental animals and also in the 
human when the operation has been performed for the relief of other con- 
ditions. The operative mortality is very slight, and symptomatic cure, plus 
a considerable increase in the number of platelets, has resulted in the ma- 
jority of cases. Washburn (1930) collected the reports of 48 cases; 70.7 
per cent showed good results, 16.8 per cent were definitely improved, 4.2 
per cent were slightly improved, and 8.3 per cent died. Pemberton (1931) 
reports the results of 41 operations at the Mayo Clinic, 1923-31 : of the 39 
patients living, 36 were well. Eliason and Ferguson (1932) have studied 
the results in 213 reported cases and feel that splenectomy is the most 
effective method of controlling the disease though they by no means believe 
it proved that the spleen is the organ at fault. It will be extremely interest- 
ing to have subsequent reports on as many “cured” cases as possible after 
the lapse of a few more years, for some of the functions of the spleen are 
known to be eventually taken over in large part by other members of the 
reticulo-endothelial system. Giffin and Halloway write: “The recurrence 
of pctechiae in some of the cases, the slowness with which the bleeding time 
becomes reduced, and the variability in connection with the recovery of the 
retractility of the clot, indicate that although a change has been brought 
about by splenectomy sufficient to arr(‘st gross hemorrhage, the finer 
mechanism of coagulation re(|uires a complex readjustment on the part of 
the organism, which may or may not become complete and permanent. 
A few of the patients have remained somewhat anemic. However, the 
uniformly good results indicate at least a temporary cure.” 

Some observers have felt that the operation is definitely contraindi- 
cated in acute cases, but Washburn believes that “acute” here should be 
defined as “acutely bleeding.” 

Irradiation. — Irradiation of the spleen with small doses of x-rays occa- 
sionally benefits a patient somewhat. Minot and Buckmaii report that 
increases in the blood platelet count and a diotinct decrease in bleeding 
have occurred in some of their patients simultaneously with tanning of 
their skin by sunlight. The experimental work of Laurens and Sooy has 
demonstrated a definite increase of the blood platelets after irradiation of 
white rats with the mercury vapor quartz lamp, and offers a rational basis 
for the application of this method of treatment to cases of purpura hemor- 
rhagica. Sooy and Moise, and a number of others, have reported good 
results with heavy ultraviolet irradiation, some going so far as to produce 
painful hyperemia. Mason’s (1932) long experience with the treatment 
has led him to favor the use of smaller doses. 

Liver. — Liver or liver extract has been used as in pernicious anemia, 
but the reports so far are not convincing of its value. 


HEMOPHILIA 

Hemophilia is a hereditary disease of unknown etiology in which the 
coagulation time of the blood is markedly prolonged. It is transmitted by 
the female but occqrs only in the male; about* two thirds of the male off- 
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spring of a female conductor are hemophiliacs, while about one third of the 
female offspring do not become conductors. The disease usually makes it- 
self apparent at an early age. External or internal hemorrhage of an oozing 
type occurs following the most trivial injuries; spontaneous bleeding is rare. 
Obstinate epistaxis is common, so also are hemorrhages into and about the 
joints, the latter causing deformities much resembling those of tuberculosis. 
Hemophiliacs nearly always succumb before adulthood is reached, either 
during the course of a profuse hemorrhage or from the cachexia and anemia 
resulting from frequently repeated sublethal bleedings. 

In the Babylonian Talmud (second century, a. d.) it is stated that cir- 
cumcision is to be discontinued in a family in which it has caused two 
successive fatalities; this is looked upon as the earliest reference to hemo- 
philia. The first clear account in modern literature was that of Otto, in 
1803. The disease was named by Schonlcm in the middle of the nineteenth 
century. 

THERAPY 

The use of anticoagulants and other remedies and measures employed in 
the control of hemorrhage arc ilescribed on page 425. Blood transfusion 
usually hastens coagulation for a j)eriod which is long enough for clotting 
to take place; the effect of a transfusion lasts at most only about three days, 
however, from which it will be seen that as a measure to keep the patient 
alive for an indefinite period it is of very limited value. Hemojiliiliacs, 
especially those who are only mildly afflicted, can be carried safely through 
a surgical operation if transfused just before incision and repeatedly dur- 
ing the healing stage of the wound. On the other hand, since severe hemor- 
rhage results in decreased clotting time, Lawson ct aL (1932) have de- 
liberately bled a patient, 500 to 600 cc., every five to six weeks, apparently 
with good symptomatic results. 

Minot and Buckman write that the use of i)r()tein sensitization in the 
treatment of hemophilia is worthy of note. Th(i nonsensitivc patient is 
given 3 to 4 cc. of sheep or hoise serum subcutaneously, and after ten days, 
having become sensitive, about 0.2 cc. of the same serum intradermally. 
The reaction may be repeated at will by subsequent intradermal injections, 
as the skin reaction does not desensitize the patient. Eley and Clifford 
(1931) have reported that in their 8 cases the method was of convincing 
benefit in the prevention or control of bleeding from superficial injuries 
but of no value in controlling hemorrhage from the larger vessels or in 
preventing effusions into the joints or the occurrence of subcutaneous 
hematomas or intestinal bleeding. In the capillary, but not in the venous 
blood, there was a definite reduction in coagulation time. 

When theelin, lutein and several preparations of wlu)le ovary are 
added to hemophilic blood in the test tube, decreased clotting time results; 
normal blood is not so affected. Clinical application of this fact, base<i 
upon the sex-linked transmission of the disease, has recently been made, 
though suggested so long ago as 1904, by Grant, in England. Birch (1933) 
has obtained best results with 40 to 120 grains (2.4 to 7.2 Grn.) daily by 
mouth of preparations of whole ovary or 50 to 200 rat units when given sub- 
cutaneously or intramuscularly. Successful ovarian graft into the ab- 
dominal wall in one case gave normal results for five months. In a single 
case, carefully studied, Kimm,and Van Allen (1932) brought the laboratory 
findings to normal by two 4-grain (0.25 Gm.) intramuscular injections 
spaced from twelve to twenty-four hours apart; three doses in twenty-four 
hours were necessary for permanent control of spontaneous bleeding. White 
(1932) has observed marked improvement in 3 cases through the intra- 
muscular injection of 1 to 3 ampules of theelin every four days. 
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The administration of mixtures of all the known vitamins, as also liver 
feeding, have been variously reported upon, but I am not convinced that 
the results merit present description of the methods. 


HEMORRHAGIC DISEASE OF THE NEWBORN 

Spontaneous bleeding into any of the tissues of the body occurs between 
the fourth and tenth days in about 1 per cent of all newborn infants. The 
cause is unknown; practically the only abnormal finding is an increased 
coagulation time of the blood. The state is self-limited, but if untreated 
is fatal in about half the cases. 

THERAPY 

Several subcutaneous or intramuscular injections of 10 to 30 cc. of 
human blood, repeated at four- to eight-hour intervals, arc usually sufficient 
to stop the bleeding. In the more serious cases intravenous or intraperi- 
toneal transfusion of from 30 to 80 cc. is perhaps to be preferred. Vincent 
writes “the iso-agglutinins and their receptors arc not entirely developed at 
birth and probably isohemolysins are not present in infants^ blood.” This 
means that the selection of a donor in accordance with the blood groups to 
ensure compatibility, though desirable, is not strictly necessary in transfus- 
ing these very young infants. The blood is usually given by the father 
without any preliminary tests being made. 


AGRANULOCYTOSIS 

It has been interestingly pointed out by Pepper that so long ago as 
1857 the entity which we now designate “agranulocytosis” was clearly 
recognized as to its terminal clinical features, but it was not until 1922 that 
Schultz reported the first series of cases in which all the laboratory and 
bedside findings were included to form the characteristic picture that bears 
the title today. Since Schultz’s report a prodigious literature has sprung 
into being and the nosological possibilities liavc been shown to be truly ap- 
palling, but it is necessary for us here to keep tlie presentation as simple 
as possible, else we are lost. Agranulocytosis, then, is an apparently wide- 
spread disease whose outstanding characteristics are the following: (a) It 
is a disease chiefly of middle-aged women of the middle and upper classes, 
rarely if ever seen in Negroes, and occurring only occasionally in infants 
and very old people, (b) There is an orderly sequence of events. First, a 
complete or nearly complete disappearance of tlie myelocytes, and about 
four days after this event the granular leukocytes are either absent or 
nearly absent from the blood stream. Second, about two days after com- 
plete or all but complete disappearance of leukocytes from the blood stream 
the clinical onset begins, often with dramatic suddenness, with collapse, 
chill, fever, red throat or ulcerative stomatitis, perhaps jaundice, stupor and 
death — unless the manufacture and maturation of myelocytes is resumed. 
Third, sepsis develops in many cases before the end, the organisms con- 
cerned being the normal inhabitants of the oral cavity or lower intestine. 
Fourth, practically all of the recurrent cases conform during their actively 
ill periods to the above specifications, so that in recurrent agranulocytosis 
we have a state of affairs much like that in pernicious anemia, i. e., periods 
of symptomatic activity alternating with periods of asymptomatic re- 
mission. 

One of the diagnostic criteria of Schultz was that there be no reduc- 
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tion in blood platelets, but cases are now being seen in, which there is 
both a hemorrhagic tendency and a reduction in the number of rod cells, 
so that there are complicating features of purpura hemorrhagica and even 
of aplastic anemia. The importance of recognizing these facts is that 
splenectomy, wliich is of such great value in simon-pure purpura, might 
be very harmful in agranulocytosis with purpuric features. All work to 
date indicates that the granulopenia (reduction in leukocytes) is due to 
bone-marrow aplasia, or, in the sense of Fitz-Hugh and Krumbhaar^s ob- 
servations, to maturation arrest in the myeloid series, rather than to a de- 
struction of cells in the blood stream. It would seem that complete absence 
of granular cells for seven days, more or less, is incompatible with life; 
many patients die before ulceration, necrosis and sepsis have had time to 
develop, the only finding, in addition to the overwhelming collapse, being 
a mild redness of the throat utterly unable in itself to cause or hasten 
death. Invasion of the defenseless tissues by whatever bacteria are at hand 
is therefore probably a beneficent thing, since infection and sepsis may 
stimulate the bone marrow to renew the maturation of myelocytes. 

The etiology of the disease is as yet unknown and the difficulties lymg 
in the path of further investigation are prodigious, for Roberts and Kracke's 
(1931) careful study of 8000 blood counts has shown that 1 out of every 
4 patients, in Atlanta, Ga., may be expected to have a mild granulopenia; 
the proportion is even 1 out of 2 in females between the ages of forty and 
sixty. Pepper (1931) believes that the graniilopenic reaction may be on an 
allergic basis; Corey and Britton (1932) suspect an association with adrenal 
insufficiency; no attempt to show a specific micro-organism in a definite 
etiologic role has as yet been entirely successful. Perhaps some exogenous 
factor may produce granulopenia in susceptible persons; benzene and the 
benzene nucleus present in the arsplienamines have already been convicted 
in a few instances as is well known. Krackc (1932) has produced granulo- 
penia unassociated with anemia in rabbits by the use of benzene; the recent 
bedside observations of Madison and Squier (recorded below) indicate that 
some related drugs now in common use might profitably be looked upon 
with suspicion. The following is but a partial list of drugs in whose com- 
position the benzene nucleus occurs once or by linkage several times: 


Acetanilid 

Acetphciiatidin (phenaco- 
tin) 

Acid and basic fuchsins 

Arsplienamines 

Atoxyl 

Balsam of Peru 
Balsam of tolu (1) 

Benzoic acid and sodium 
benzoate 
Benzoin (2) 

Benzaldeliyde (3) 

Benzyl alcohol 
Benzyl benzoate 
Bismarsen 
Brilliant green 
Bromsulimalein 
Compound cresol solution 
(lysol) 

Creosote 

Bayer-205 and Fourneau-309 


Dimason 
Fluorescein 
Gentian violet 
Guaiacol 
Hexylresorcinol 
lodoxybenzoic acid 
Mercurochrome 
Nitrobenzene (4) 

Phenol 

Phenolphthalein 
Phenolsulphonphthalcin 
Phenoltetrachlorphthalein 
Phenylhydrazine hydro- 
chloride 

Phentetiothaloin sodium 
Picric acid 

Proprietary ‘‘headache 
remedies” 

Pyrogallol 

id 270 probably also belong ii 


Resorcinol 
Saccharin 
Salicylates 
Scarlet red 

Scarlet red sulphonate 
Stovarsol (acetarsone) 
Tannic acid, tannates and 
synthetic tannin com- 
pounds (5) 

Tar 

Tetrabromphenolphthalein 
sodium 
Thymol 
Thymol iodide 
Tryparsamide 
IJva ursi 
Vanillin (6) 

Zincphenolsulphonate (sul- 
phocarbolate) 

the list. 


(1) present in syrup of tolu. 

(2) present in tincture and compound tincture of benzoin. 

(3) present in bitter almond water, the spirit of bitter almond and in perfumes. 

(4) included because a constituent of some perfumes and perfumed soaps. 

(5) also present in tea and the tincture of krameria. 

(6) present in vanilla. 
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In order to include the condensed polynuclear compounds the following 
must be added: 

Aloe Naphthalene 

Betanaphthol Rhubarb 

Bismuth betanaphthol Santonin 

Cascara Senna (1) 

(1) present also in compound glycyrrhiza powder and in many laxative nostrums. 

other related substances are the quinoline derivatives and the acridine 
dyes: 

Quinolines Acridine dyes 

Cincliophen Neotiinchophen Acriflavine Proflavine 

When we realize that the opiates are condensed polynuclear compounds 
and that the other alkaloids are now generally conceded to be compounds 
in which at least one nitrogen atom forms part of a cyclic system it is seen 
that the whole affair has appalling possibilities. However, it will be noted 
that antipyrine, antipyrine salicjdatc (salipyrin) , melubrin and amidopyrine 
(pyramidon), and allonal and amytal compound (both containing amido- 
pyrine together with a barbiturate) are not included in any of the above 
lists, and this I think is the saving feature. They arc not truly benzene but 
rather pyrazolon derivatives. Here, with these drugs and compounds, would 
seem to be the point of departure for the new investigations. 

THERAPY 

It seems to me altogether impossible to truly evaluate the different 
forms of treatment at the present time, for several reasons: (a) The 
tendency toward spontaneous recovery naturally invites a claim of cure 
for the last agent used; (6) it is not yet known how many of the recoveries 
are really only remissions; (c) there are records of response to a given 
agent in one attack and failure to respond to the same agent in a subse- 
quent attack; (d) the mortality statistics range between 25 and almost 100 
per cent, but until the remission-recurrence factor can be fully taken into 
account in a large series studied through several years, such figures must 
remain of little value; (c) such statistical analysis as is already in exis- 
tence is quite contradictory, Taussig (1931) showing the superiority of 
x-ray treatment, Jackson et al. (1932) of nucleotide. What follows, there- 
fore, is merely a statement of methods. General supportive measures are of 
course necessary, particularly cardiac stimulation and the supplying of 
adequate nourishment in easily assimilable form. Griffith (1932) records 
a case in which he felt that the forcing of fluids through a Jutte tube passed 
through the nose into the stomach and left in place for seven days, by 
means of which 120 to 130 ounces (3600 to 3900 cc.) of a high carbohydrate 
liquid diet (not specified, but I should think that 10 to 15 per cent glucose 
solution would be satisfactory) were given, resulted in overcoming the 
dehydration, and causing good kidney function, without disturbing the 
hematopoietic system or overloading the heart by fluids introduced intra- 
venously. Isolation, in the attempt to prevent infection, would certainly 
seem to be a rational procedure. 

The Withholding of Drags Containing Pyrazolon Derivatives.— Just 
before going to press I have had the privilege of discussing with Drs. 
Madison and Squier, of Milwaukee, their rather astonishing findings, which 
are as yet unpublished. In their series of 14 consecutive cases there was a 
history in each instance of amidopyrine (pyramidon) having been taken 
immediately prior to the clinical discovery of granulocytopenia: in 7 cases 
combined with a barbiturate and in 7 cases alone or in combination with 
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drugs other than barbiturates. Five of these patients were being treated 
in the hospital for other conditions, in the handling of which amidopyrine 
was being employed, when the a^anulocytosis appeared. In the nine in- 
stances in which the drug was withheld there were only two deaths (the 
mortality was IW per cent in the remainder of the group), both patients 
having been moribund when the diagnosis was made; all who recovered from 
the acute attack are living and well after an interval varying from two 
years to three months at the time of this writing. One patient, who had 
had his initial attack eighteen months previously and who had been in a 
state of. complete remission for ten months, took 6 grains (0.3 Gm.) 
amidopyrine in the evening — within three hours he had a chill, in the 
morning symptoms had returned and he was found to be almost agranulo- 
cytic. Another patient whose first attack had developed during the adminis- 
tration of a compound containing amytal and amidopyrine had recovered 
from the attack and had had a normal granulocyte count for three weeks 
when she was given two capsules of the compound; before administration 
the count was 6850, two hours later it was 3200 and twelve hours later it 
was 1200. The count then gradually returned to normal. Two weeks later 
she was given amytal without the pyramidon and showed no alteration in 
the granulocyte count. 

Nucleotides. — On purely empiric grounds, nuclein therapy was sug- 
gested in the days of Metchnikoff to increase the germicidal power of the 
blood in diseases of microbic origin, but Doan (1932) has shown that the 
increase in leukocytes reported to have been stimulated by the use of these 
products of cell breakdown was well within the limits of normal fluctuation 
in the light of modern hematological studies. However, stimulated by the 
observations of Sabin, he has undertaken a restudy of the hypothesis of 
leukocyte disintegration products as the stimulus of leukocyte production. 
The result has been the introduction into the therapy of agranulocytosis 
of the product known at first as nucleotide K-96, but now designated pent- 
nucleotide, N.N.R. Jackson and his associates of the Harvard group de- 
scribe the use of the product as follows (1932) : 

^‘As the series has become larger it has become increasingly obvious 
that medication, to be effective, must be intensive and continuous. Of the 
nucleotide K-96 preparation 10 cc. (equivalent to 0.7 Gin. of the solid), 
should be injected intramuscularly twice a day until the white blood cell 
count has very definitely risen: 10 cc. should then be given intramuscularly 
once a day until the white blood cell count has been essentially normal on 
at least three consecutive days. Thereafter the patient should be watched 
for a possible relapse. In certain resistant cases an increase over the usual 
dose brought a marked increase of white blood cells, after smaller doses 
had produced little or no effect. In desperately ill cases the contents of one 
vial should be diluted to 100 cc. with warm sterile saline and injected slowly 
intravenously each morning for four days. On the evening of each of the 
same days, 10 cc. (undiluted) should be injected intramuscularly. At the 
end of four days the intravenous injections may be discontinued but the 
bidaily intramuscular injections should be kept up until the white blood 
cell count has definitely risen, after which daily single intramuscular injec- 
tions are to be continued until the white blood cell count has been at a 
normal figure for at least three consecutive days. 

'To the intramuscular injections there are, as a rule, few if any un- 
favorable reactions attributable to the material. An occasional patient 
may have nausea, precordial distress and dyspnea, immediately following 
an injection. Rarely there may be chills and fever several hours later, but 
we believe that an improved method of preparing the material has largely 
eliminated these features. To the intravenous injections there is usually 
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an immediate reaction of dyspnea and palpitation and in an occasional case 
there may be chills and fever several hours after the injection. The intra- 
venous injection should, therefore, not be used in the presence of myocardial 
damage. 

'^No improvement is to be expected during the first few days of treat- 
ment. In fact the patient may appear to become worse. This is no indi- 
cation that eventual recovery will not take place and is no reason for dis- 
continuing treatment. The white blood cell count may even fall during 
the early days of treatment but this fall can be attributed to progress of 
the disease occurring before the nucleotide can sufficiently effect the pro- 
duction of wliite blood cells.” 

Madison believes it wise to continue minimal stimulation of the granulo- 
poietic centers aftcT recovery by the administration of nucleotide at two- to 
four-week intervals or bone marrow extract (see below) in daily doses of 
1 to 3 Gm. 

Bone Marrow Extract. — ^Watkins and Giffin, of the Mayo Clinic, have 
been using the extract of yellow bone marrow with reputedly good results; 
Madison is also well impr(;ss(^d by the effects obtained through the oral 
administration of 20 to 30 Gm. daily tliroughout the acute stage. 

Adenine Sulphate. — Reznikoff (1933) lias rejiorted the use of this drug 
in 15 uncomplicated cases with recovery in 11 of the patients; in severely 
complicated cases it was not effective. Tlie suggested dosage is 15 grains 
(1 Gm.) of adenine sulphate boiled in 35 to 40 cc. of physiologic saline 
solution, given warm, intravenously three times a day for at least three 
days. 

Blood Transfusion. — Since no technically satisfactory method of trans- 
fusing leukocytes alone is at present availabk*., whole blood transfusions are 
resorted to, but it must be admitted that the rationale of the method is open 
to legitimate doubt since the transfusion of 500 cc. of blood can theoretically 
only raise the leukocyte content of recipient’s body by 6 per cent. Hemor- 
rhage might be expected to be more productive of bone-marrow stimulation. 
However; Doan feels that transfusion is a rational procedure on the basis of 
its nucleic acid content. Kracke states that the blood of an individual who 
has recovered from the disease should be used if possible. One or more 
transfusions of 250 to 500 cc. are usually given; sometimes a transfusion is 
given daily or on alternate days until the leukocytic rise is well advanced. 

X-Ray. — Roentgen therapy in this disease is certainly a two-edged 
sword, as pointed out by a number of observers, and there is no escaping 
the fact that the difference between thodose which will stimulate the hemat- 
opoietic tissues and that which will destroy them cannot be accurately 
known to the roentgenologists since it most probably varies widely from 
individual to individual; therefore the assumption upon which therapy is 
based, namely, that there is a fixed stimulatory threshold below which pri- 
mary destruction of cells does not precede regeneration, is — ^well, assump- 
tion. Doan, indeed, believes that such good results as may be obtained 
are directly chargeable to destruction of myeloid foci with a liberation of 
autogenous nucleotide and resultant initiation of maturation. 

Matters of dosage and technic of course cannot be discussed here; 
those interested should study the paper of Waters and Firor (1932). 

Arsphenaitiines. — ^The use of the drugs of this group was apparently 
begun in the attempt to check proliferation of organisms of the Vincent 
type, but since the recognition of the entirely secondary role of the oral 
process it is doubtful if the practice will survive; furthermore, the possi- 
bility of bone-marrow damage seems to me absolutely to condemn it. 

Fetal Tissues. — ^There are several reports of the feeding of raw, ground 
fetal calf spleen, or a mixture of fetal spleen, marrow, thymus, hypophysis, 
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and blood serum; as much is given in orange juice as the patient can be 
gotten to take. 

Liver Extract. — Kracke advocates the per orum administration of liver 
extract as in pernicious anemia. Paine ct aL (1933) obtained rernissions in 
all of their 5 cases. 

Nonspecific Proteins. — Nonsj)eeirie protein therapy (s(‘e p. 327), es- 
pecially by the intravenous route (see p. 191 ) , has been advocated tentatively 
by Brooks (1932). 

Local Therapy. — ^The usual treatment for severe stomatitis is con- 
sidered to be indicated by most observers (see inetliods on p. 400), who 
feel that the danger of blood-stream invasion is thus lessened, but others 
feel that the continuous swabbing of the lesions with various antiseptic 
solutions serves only to disturb the patient and really accomplishes nothing 
else since in severe cases organisms will multiply and enter the systicm 
from even the cleanest mouth. Griffith made daily applications of an ery- 
thematous dose of ultraviolet light to lesions in which streptococci pre- 
dominated, hoping for the same good result which is sometimes obtained in 
erysipelas. 



DISEASES OF THE CIRCULATORY SYSTEM 

FUNCTIONAL DISTURBANCES OF THE HEART 

Psychogenic and emotional cardiac neuroses are usually seen in persons 
of a definite neurotic type and often with a history suggestive of a neurotic 
ancestry. There is complaint of transitory palpitation, rushing of blood in 
various parts of the body, throbbing, and many other symptoms which are 
described with the particularity so habitual to the neurotic. When there 
is pain it is usually felt over the left chest where the heart is supposed to be 
rather than under the sternum where the organ is actually located. Not all 
of th(‘se patients are neurotics, however, for in an occasional individual of 
quite robust mental and physical habit the fear of heart disease, and the 
consequent development of a functional heart disturbance, follows upon the 
shock of a sudden cardiac death in a near associate. In the condition known 
as effort syndrome, soldier’s heart, irritable heart, or neurocirculatory asthe- 
nia, the symptoms — giddiness, faintness, palpitation, preeordial pain and 
breathlessness — are the symptoms of effort and mark the patient as one who 
is physically inadequate to the ordinary stresses and strains of an active 
life. 

THERAPY 

These patients comprise a very considerable portion of the “heart” cases 
seen in an average general practice, and the fact that the elements of their 
treatment can be set down in a relatively few lines of })rint by no means jus- 
tifies a contemptuous attitude toward this group of sufferers — for sufferers 
they are, as any physician knows who will honestly recall the agonies of 
his student days when he diagnosed upon himself nearly all the known 
maladies. The more robust of these individuals will be cured by the com- 
plete examination and the reassuring statements of a doctor in whom they 
have confidence, but what is needed by the majority of the patients is just 
exactly the hardest thing in the world to supply, namely, an entire read- 
justm(*iit to life. If there is some one thing which is causing the basic un- 
happiness upon which the cardiac neurosis is engrafted, the bringing of that 
thing out into the ojien and the attempt to reconstruct a life in which that 
particular fact is accorded no more than its proper share of importance, will 
oftentimes greatly relieve the patient, though if h(‘ is basically neurotic the 
relief will usually be only temporary. Freudian “psychoanalysis,” with its 
ridiculous symbolism, its unsound premises, and its unscientific deductions, 
is absolutely wortlilcss. In no case must a cardiac neurotic be permitted to 
continue in the belief that he has the least thing the matter with his circula- 
tory apparatus, but there arc ways and ways of assuring him of this fact. 
Perhaps the best method is to demonstrate his freedom from symptoms while 
enjoying some diversion in which he is for a time freed from his inordinate 
load of cares; to ridicule or to scold is almost certainly to toss him to the 
quacks. 

The avoidance of physical and mental fatigue is important and can 
usually be accomplished in some degree if the patient is at all tractable. A 
long night of sound sleep is worth much. Hirschboock (1928), among 
others, has emphasized the value of sedative drugs in those who are not 
able to put themselves to sleep by the time-honored counting of sheep and 
similar devices, though there ds a popular medical and lay opinion that 
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these drugs should not be used. '‘Bromides, barbital (veronal) and its in- 
numerable offspring may be used with success, their administration being 
supplemented with a word of warning as to the evasion of any advise from 
the community grandmothers contrary to its use. The danger of forming 
a habit is to my mind nil, except in the few instances in which patients have 
felt that if a little is good more is better. The necessity for not advising 
the patient of the nature of the remedy, except that it is not a ‘dope,* is 
obvious. An alternation of remedies is advisable in long-standing cases, 
and its practice never reveals any tendency* to habit formation.** 

In effort syndrome cases the definite attempt to build up the patient *s 
tolerance for that amount of physical exertion which is necessary in his 
occupation should be made, but it is seldom possible to bring him up to 
the normal of physical endurance. Carefully graded exercise, with special 
stress upon the necessity of obtaining not only a long night*s sleep but a 
midday rest as well, is desirable. 


PERICARDITIS 

Pericarditis rarely if ever occurs except as a complication of one of the 
infectious diseases, particularly tonsillitis, sinusitis, tuberculosis, scarlet 
fever, acute rheumatic fever, pneumonia, and general scepsis (septicemia), 
though as a terminal condition it is sometimes recognized in chronic nephri- 
tis. In fibrinous pericarditis without eff usion the symptoms arc those of the 
primary disease plus pain in the precordium, or referred to other parts of 
the body, and a characteristic friction rub heard upon auscultation. When 
effusion occurs the patient usually becomes anxious, more or less cyanotic 
and dyspneic, and often very restless. Pressure on nerves and other struc- 
tures may cause cough, aphonia, difficulty in swallowing, hiccup, vomiting, 
etc. The pulse rate usually rises very high and becomes irregular. The area 
of dulncss at the base of the heart is increased and there may be actual 
bulging of the precordium; the apex impulse usually disappears. As the 
fluid increases the friction rub diminishes and, with a large effusion, the 
heart sounds are no longer audible. 

Despite the glibness with which it is usually described, pericardial effu- 
sion is by no means always easy to diagnose. The prognosis in fibrinous 
pericarditis is always good; in the effusion cases, if the fluid is tuberculous 
or becomes purulent, death is the usual outcome, but in rheumatic cases 
the fluid is usually absorbed. 

Pericarditis was probably first described by Avenzoar, of Cordova, in 
the twelfth century. 

THERAPY 

The treatment of pericarditis is the treatment of the primary disease. 
An ice-bag placed upon the precordium in the robust, or hot applications in 
the puny, asthenic individual, are usually successful analgesic measures. 
Codeine, 1 grain (0.065 Gm.), or morphine, H grain (0.015 Gm.), should 
not be withheld if the pain is sapping the patient*s strength, though it is 
well to restrict the opiates as much as possible because of their effect in 
locking the bowel. Salines, or enemas, are definitely indicated to prevent 
abdominal distention or straining at stool, both of which increase the load 
upon the heart. Aspiration of fluid brings such great relief in the effusion 
cases that it is held to be advisable to employ the procedure early and fre- 
quently, except perhaps in the rheumatic cases, in which remarkably quick 
subsidence of the effusion sometimes takes place. When the fluid becomes 
purulent, the attempt to establish surgical drainage must be made at once. 

33 • 
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ENDOCARDITIS 

There are four types of acute endocarditis. The rheumatic type develops 
during the course of an attack of rheumatic fever and is usually heralded 
by an increase in severity of this disease, ?'. e., more discomfort and a rise 
in fever. Precordial pain, increase in pulse rate, murmur, and often a con- 
siderably dilatation of the heart appear later. Acute bacterial endocarditis 
is also usually a secondary affair complicating one of the acute infectious 
diseases. Its diagnosis is usually based upon the appearance or increase in 
the signs of sepsis (septicemia) and the finding of a positive blood culture, 
though cardiac symptoms are sometimes prominent also. Some of these 
cases are so rapidly fatal as to have earned the appellation “malignant en- 
docarditis.^' Then there are the cases of subacute bacterial endocarditis in 
which the patient with a preexisting valvular lesion experiences a reinfection 
of the endocardium from an infectious process in the teeth, tonsils, middle 
ear, or other focus. The disease runs an obscure febrile course until a mur- 
mur of growing intensity is detected, or petechiac on the extremities and 
visible mucous membranes and signs of splenic or kidney infarction make 
their appearance. Positive blood cultures, nearly always of nonhemolytic 
streptococci, are usually easy to obtain and assist in making an early diag- 
nosis. Death is usually caused by cerebral embolism. And finally there is 
the type of nonbacterial endocarditis which is apparently an independent 
disease. The patient becomes suddenly and acutely ill with fever, marked 
prostration, vomiting and pain in the (Epigastrium, and after twenty-four 
hours the appearance of palpitation, dyspnea, precordial pain, etc., indicate 
the cardiac involvement. Recovery from the acute attack usually takes 
place in a week or ten days but convalescence is very slow. 

I believe that Matthew Baillie (1761-1823) was the first to describe 
endocarditis. 

THERAPY 

In all forms of endocanlitis the patient must be kept absolutely quiet, to 
which end the use of the ice-bag, or in the asthenic individual hot applica- 
tions over the precordium is indicated; opiates should be used if pain and 
restlessness are severe. In the rheumatic type of the disease the salicylates 
have no effect upon the endocardial process. Acute bacterial (malignant) 
endocarditis is best treated as a case of sepsis (see p. 159) , the symptoms of 
which, indeed, usually dominate the picture. No treatment so far devised 
seems to be successful in subacute bacterial endocarditis; according to Kin- 
sella, nonspecific protein therapy and attempts to immunize the patient wdth 
vaccines and serums tend only to shorten his life. In nonbacterial endocar- 
ditis the use of the ice-bag and opiates to induce rest are efficacious measures 
during the acute attack. During convalescence from any of the types of 
endocarditis the attempt should be made to strictly enforce a prolonged 
period of rest. 


ACUTE MYOCARDITIS 

Acute myocarditis is always secondary to one of the acute infectious 
diseases, being particularly prone to occur during or after an attack of 
influenza, scarlet fever, typhoid fever, diphtheria (especially if antitoxin 
is too long delayed or given in too small doses) , rheumatic fever, or sepsis. 
There is usually a decrease in blood pressure with an increase in heart rate 
and the appearance of some sort of irregularity, though in diphtheria bracly- 
cardia occasionally occurs and is almost invariably fatal. When acute heart 
failure makes its appearance the symptoms — cyanosis, dyspnea, dependent 
edema, signs of accumulation of fluid in various portions of the body, etc. — 
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are the same as those of heart failure from any other cause.. Because of the 
similarity of the symptoms in endocarditis, vasomotor circulatory failure, 
and myocarditis, the diagnosis of the latter condition is a doubtful one at 
best; this is well shown at the autopsy table where myocarditis, is often 
demonstrated though it had not been suspected during life, and wherej on 
the other hand, a diagnosis of the condition is sometimes discovered to have 
been unfounded. 

THERAPY 

The factor of greatest importance in the treatment of acute myocarditis 
is absolute rest. Not only should rest be enforced in all known cases, but 
in suspected cases as well, i. c,, in all attacks of the acute infectious diseases, 
particularly those listed above, the patient should not only be kept in bed 
but must lie quietly in the bed and must remain therein until long after 
the subsidence of the acute symptoms of the disease. Sudden rising up out 
'Of bed and resumption of the ordinary round of duties, without a preliminary 
period of strength testing by daily increases in the amount of pillow prop- 
ping, is especially dangerous. 

During the course of an acute myocarditis drugs are usually of little 
value. Most physicians look upon digitalis as a dangerous drug here be- 
cause of its tendency to accelerate an already established heart block. Cer- 
tainly it should not bo used in a larger dose than 15 to 30 minims (1 to 2 cc.) 
three, or at most four, times daily, and only then if the physician is able to 
visit the patient at frequent intervals. In diphtheria it is usually con- 
sidered to be contraindicated. Caffeine citrate by mouth is usually stated 
to be of value, but there are few recorded clinical studies of its action. The 
average dose of the drug is 5 grains (0.32 Cm.), but Taylor (1914) found 
it necessary to give twice this amount four times daily ; his results were on 
the whole only moderately good and the drug caused unpleasant nervous 
symptoms in all cases. Caffeine sodium benzoate, the best of the hypo- 
dermic preparations, has an official dose of 3 grains but is also sometimes 
given in doses as high as 10 grains (0.65 Gm.) ; it is perhaps the best prep- 
aration to use when only an occasional dose of caffeine is to be given, but 
when the drug is to be given frequently during the day and for several days 
in succession, the oral route is preferable. The fact should not be over- 
looked that the persistent use of caffeine in large doses invariably causes a 
fall in blood pressure which often persists for some time after medication 
ceases. In severe acute heart failure epinephrine (adrenalin) is often useful 
as an emergency stimulant, higgleston states that when used intramuscu- 
larly in doses of from 5 to 10 minims (T).32 to 0.65 cc.) of the 1: 1000 solution 
every ten or fifteen minutes for six doses the maximum stimulation of the 
heart is obtained with the minimum of vasomotor constriction. 


AURICULAR FIBRILLATION 

This, the commonest of the persistent arrhythmias, is now believed to 
be due to a self-perpetuating ring of excitation — ^the so-called “circus move- 
ment^' — originating about the mouth of the superior vena cava in the right 
auricle. The result of this circus movement is to maintain a series of small 
rapid fibrillary contractions of the auricle, only a relatively small number 
of which are responded to by the ventricle. The result is a pulse which is 
usually rapid and extremely irregular both as to time and force, but may be 
quite slow and almost regular in some cases. Due to the failure of some of 
the weak ventricular contractions to open the semilunar valves or to initiate 
a pulse wave in the aorta, the pulse rate at the wrist is often less than at the 
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apex. Exercise increases both the rate and irregularity of the contractions. 
Auricular fibrillation is a frequent occurrence in heart failure due to the 
usual causes, but it also occurs in individuals who have no valvular or myo- 
cardial disease. When it occurs in heart failure the arrhythmia merely 
alters to some extent the other preexisting symptoms, but in the paroxysmal 
auricular fibrillation of unknown origin the patient is often suddenly at- 
tacked with precordial pain, dyspnea, vertigo, nausea, pallor, and perhaps 
even collapse. These attacks may be recurrent, or a single attack may per- 
sist Tor months or years; individuals at or past middle age are the most 
frequent victims of this type of arrhythmia. 

Sir James Mackenzie (1853-1925) was the pioneer in the scientific in- 
vestigation of all the arrhythmias. 

THERAPY 

Digitalis.— In the entire range of medicine there is nothing more spectac- 
ular than the response of a decompensated heart with auricular fibrillation 
to digitalis properly administered. For the details of the use of the drug 
see page 529. The pulse rate is decreased, while at the same time the 
strength of the individual ventricular contraction increases, diuresis is es- 
tablished and edema disappears, dyspnea, cyanosis, etc., diminish — in short, 
compensation is reestablished and the patient^s life is saved. But the au- 
ricular fibrillation is not cured. By the employment of proper doses during 
the acute stage, and the continued use during months or years of a main- 
tenance dose of 5 to 10 minims (0.32 to 0.65 cc.) of a standardized tincture 
three times daily, compensation may be maintained, but the heart will con- 
tinue to beat irregularly — perhaps not quite so irregularly as before treat- 
ment was instituted, but no amount of digitalis, over no period of time, will 
restore the normal rhythm. In the days before quinidine appeared upon the 
scene this was considered a very satisfactory result and is still so considered 
by many astute practitioners of long experience. And, indeed, if we can 
restore a patient to fair activity by the use of digitalis alone, an activity 
which may continue for fifteen years or more despite the persistence of the 
fibrillation, and can do this without incurring any of the risks which ap- 
pertain to quinidine therapy, and can have our patient feeling subjectively 
quite as well as under quinidine therapy, who shall say that the digitalis 
treatment of auricular fibrillation is obsolete? Quinidine therapy will be 
described below with no attempt to minimize its value, but the reader is 
counselled to ponder long and well the satisfactory results which are reg- 
ularly obtained with digitalis in the treatment of this condition. 

Quinidine. — (a) History, — Quinine, the drug used in the specific treat- 
ment of malaria, has been used hy physicians for its supposed sedative ac- 
tion on the heart for more than half a century. It was not until 1914, 
however, that Wenckebach, of Vienna, recorded its deliberate use in the 
treatment of auricular fibrillation. He has described his experience as 
follows: 

“In 1912, a patient presented himself in my office wishing to get rid o^ 
his attacks of auricular fibrillation. He knew that this was the so-called 
perpetual or complete arrhythmia and that his attacks ceased for the most 
part spontaneously after from two to fourteen days. He was a stout man, 
aged about fifty, able to do a good deal of bodily exercise and even during 
the attack to walk for four or five hours. From this fact it was clear that 
the efiiciency of his heart and circulation was only slightly diminished by 
the attack. He did not feel great discomfort during the attack but, as he 
said, being a Dutch merchant, used to good order in his affairs, he would like 
to have good order in his heart business also and asked why there were heart 
specialists if they could not abolish this very disagreeable phenomenon. 
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On my telling him that I could promise him nothing, he told me that he 
knew himself how to get rid of his attacks, and as I did not believe him he 
promised to come back the next morning with a regular pulse, and he did. 
It happens that quinine in many countries, especially in countries where 
there is a good deal of malaria, is a sort of drug for everything, just as one 
takes acetylsalicylic acid today if one does not feel well or is afraid of 
haying taken cold. Occasionally, taking the drug during an attack of fibril- 
lation, the patient found that the attack was stopped within from twenty to 
twenty-five minutes, and later he found that a gram of quinine regularly 
abolished his irregularity. 

“I was greatly struck by this fact, and afterward tried this sort of treat- 
ment in many cases of auricular fibrillation. My success w'as disappointing, 
in that quinine abolished auricular fibrillation in only a few cases and in 
those cases only when the onset of this form was quite recent, never when 
it was of several years' duration. At the same time, I found that even in 
'those cases in which auricular fibrillation was not abolished, the drug had 
a marked soothing action on the often terrific rate of the ventricle.” 

Stimulated by these observations, Frey, in 1918, undertook to study the 
clinical pharmacology of various cinchona derivatives (quinine, quinidine 
and cinchonine) in patients with auricular fibrillation. Finding the most 
effective therapeutic agent to be quinidine, he chose its more soluble sulphate 
for extensive trial. (In this present article wherever the word quinidine is 
encountered quinidine sulphate is to be understood.) In his first publica- 
tion Frey reported 10 cases, in 6 of which he was able to convert the fibril- 
latory mechanism into the normal sinus rhythm, results which have since 
been amply confirmed, at first in Germany and later all over the world. 

(6) Action , — So far as the drug's actions are at present understood, they 
are assumed to be the following: (a) It mildly paralyzes the vagus, (6) it 
lowers the rate of sinus impulse discharge, (r) it causes a slight decrease in 
auriculoventricular conduction, (d) it lengthens the refractory period of 
cardiac muscle and slows conduction in the muscle, (c) it lessens the exci- 
tability of cardiac muscle. I’he useful therapeutic action depends upon its 
effect on circus movement. By lengthening the refractory period it slows 
and abolishes circus movement, but also, by reducing conduction in the 
muscle, it tends at the same time to fix circus movement. Therefore, 
whether quinidine is to abolish or to fix circus movement would seem to 
depend upon whether its preponderant effect is upon the refractory period 
or upon conduction, a more or less selective type of action which is not at 
present definitely predictable. 

(c) Effectiveness , — Wolff and White (1929) have reported the successful 
restoration of sinus rhythm in 65 per cent of their large series of 177 cases; 
this seems to be about the average of what is accomplished nowadays. 
However, Stroud et al. (1932), who have obtained about the same initial 
success, have now become less sanguine after studying some of their cases 
for as long as seven years, since the duration of life in these cases was only 
slightly over a year longer than that of patients who were considered un- 
satisfactory for quinidine therapy and exactly the same as that of patients 
who had received quinidine but without the restoration of normal sinus 
rhythm. Wolff and White also feel that there is no definite evidence that 
quinidine prolongs life or reduces mortality. The following is offered as a 
statement of the more important elements which probably condition success 
with the drug: 

1. The predilection of quinidine for the abolition or fixation of circus 
movement, an unpredictable element in every case. 

2. The idiosyncrasy of the patient for cinchona derivatives, which may 
be so great as to effectively eliminate the possibility of success witkthe drug. 
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3. Dosage and management of the patient (discussed in detail below). 

4. Selection of cases. Barrier (1927) writes: ''Not all patients with 
chronic fibrillation should receive quinidine ; a competent myocardium is the 
criterion in selecting cases. I eliminate the aged, and those with marked 
hypertorphy, chronic heart failure, active endocarditis, or significant changes 
in the T waves or Q-R-S complexes of the electrocardiogram.” This writer 
also says that the duration of fibrillation is not a trustworthy criterion on 
which to prognosticate the restoration of normal rhythm, in which, how- 
ever, he is not in accord with the opinion of the majority of observers, who 
feel that short duration much improves the prognosis under the drug. Levy 
(1927) employs the following criteria for the elimination of unsuitable cases, 
which coincide with those of the members of the Cardiac Club of London, 
as reported by Hay: (a) Badly injured hearts, especially with marked en- 
largement and long-standing valvular disease; (b) hearts which, after rest 
and digitalis, evince but little evidence of reserve strength; (c) a history of 
embolism; (d) patients with an idiosyncrasy for cinchona derivatives; and 
(e) occasionally, patients giving a history of cardiac pain which ceased after 
the onset of fibrillation. It is evident that if these criteria are followed the 
number of patients eligible for quinidine therapy is limited. I think it 
worthy of note that in Maynard’s series in which there was 71 per cent 
success in 53 cases, complete restoration of sinus rhythm was actually ac- 
complished in 90 per cent of the cases in which the degree of compensation 
was classed as good. 

5. Spiro and Newman write that there would seem to be an element of 
luck in the use of quinidine. "In a certain case we were about to give up the 
use of quinidine in despair, and the patient begged for another dose. An- 
other dose was given; the pulse became regular and has remained so. In 
another case, after days of rather heavy doses of quinidine without success, 
the quinidine was discontinued and the pulse became regular. It seemed 
that discontinuing the quinidine caused the pulse to become regular. This 
uncertainty of action makes it difficult to judge how much to give the patient 
and when to stop.” 

There is little to be said in regard to the duration of the relief except that 
it is very variable; sometimes lasting for only a few days, perhaps most 
often for several months, and occasionally for more than a year. Maynard 
(1928) has presented evidence to show that there is a definite tendency 
for auricular fibrillation to become permanent. Sinus rhythm may be 
established five, six or even seven times over a period of years, but the 
time finally comes in the majority of cases when further attempts are un- 
successful. 

(d) Dangers . — ^The greatest danger in the use of quinidine is that one 
may establish with it ventricular tachycardia or an actual ventricular fibril- 
lation, which is a very serious matter. It is generally advised that quinidine 
be stopped after the onset of a persistently high ventricular rate, and this is 
certainly a safe policy, but, as a matter of fact, this increased ventricular 
rate may be due to the slowed auricular rate, or to the conversion of auric- 
ular fibrillation into auricular flutter, in both of which cases it might be 
advisable to increase the dosage of the drug — from which it will be seen 
that the administration of quinidine is by no means a simple matter. 

Embolism is another potential danger, but not nearly so great a one as 
was believed in the early days of the drug’s use. In the dilated, noncon- 
tracted appendages of the auricle of auricular fibrillation mural clots are 
formed. So long as fibrillation is present and the auricle does not contract 
as a whole these clots are relatively- harmless, but with the disappearance 
of fibrillation and the reestablishment of total auricular contraction, they 
are dislodged and forced out into the peripheral circulation, where embolic 
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catastrophe takes place. So much for the theory, but I do not feel that we 
have reliable evidence of the occurrence of this phenomenon any more often 
after quinidine therapy than during the course of a nontreated fibrillation 
or uncomplicated heart failure per se; Viko, Marvin and White (1926), 
Parkinson and Campbell (1929), Lewis (1932), Weisman (1932), and Stroud 
et aL (1932) concur in such opinion. 

Sudden syncope and collapse occurs with relative frequency. It is now- 
adays usually ascribed to idiosyncrasy for the drug, but the fact should not 
be overlooked that a few deaths of this sort have been reported. 

Spiro and Newman describe the following danger signs during the ad- 
ministration of quinidine: 

“1. Showers of petccliiac. The patient should bo examined daily, the 
conjunctivae, the mouth, and the body in general, to see if there arc any 
petechiae. If there arc, the quinidine should be at once discontinued. Fre- 
quently the heart becomes regular for a few seconds only, and the showers 
'of petechiae arc then caused. 

'*2. Signs of respiratory distress, a sort of air-hunger, with slight cyano- 
sis, dizziness, anxious expression and a cold sweat. In such cas(‘s the (luinid- 
ine should be discontinued and caffeine given. (Caffeine is an absolute anti- 
dote. 

“3. An increase in pulse rate, the pulse running 125 or over. The quinid- 
ine should be stopped. As a rule, if the quinidine is discontinued the tachy- 
cardia will stop. There is danger of producing ventricular fibrillation if 
quinidine is carried beyond this point. 

‘‘4. Of course, an embolus naturally will stop one from the use of 
quinidine.'^ 

{e) Methods of Use , — In Auricular Fibrillation Associated with 
Heart Failure. — I quote Spiro and Newman^s excellent summary of their 
method (1928): 

^^A patient who is troubled with auricular fibrillation should have his 
food and fluid intake, his rest and his exercise regulated. He should be 
given digitalis. When the pulse is slow, from 72 to 80, and the pulse rate 
at the wrist equals the rate at the apex of the heart, the output of urine 
balances the fluid intake and there are no signs or symptoms suggesting 
decompensation, he probably is ready for quinidine. One should now try 
to determine whether the heart chambers are contracting vigorously enough 
to make it unlikely that the chambers could contain an unorganized clot. 
The patient should be taken, not sent to the roentgenologist, and the ampli- 
tude of the heart’s pulsatory waves studied. 

“1. If there is great diflSculty in seeing any motion, the patient is not 
ready for quinidine. 

. ^^2. If rhe motion seen is so slight as to make a mere flicker, the patient 
is not ready for quinidine. 

“3. If the patient is rotated imtil the left shoulder touches the fluoro- 
scopic screen, and he takes a short breath, in this position the apex of the 
heart becomes visible and the motion should be easily and distinctly seen. 
If motion is distinctly seen, the patient is probably ready for quinidine. 

“4. If the patient is rotated until the posterior part of the right shoulder 
touches tlie fluoroscopic screen, one is now looking through the patient’s 
back; the margin of the left ventricle should contract and relax in a quite 
decided manner, and there will be no difficulty in seeing this fairly vigorous 
motion. If numbers 3 and 4 are satisfactory, the patient should be sent 
to the hospital and treatment begun with quinidine, the patient being kept 
at absolute rest in bed. 

‘The quinidine is given, 4 grains (0.26 (Jm.) the first day, 8 grains (0.6 
Gm.) the second day. This is supposed to determine whether there is any 
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idiosyncrasy to the drug. If there is none, the quinidine is increased 8 grains 
(0.5 Gm.) every twenty-four hours for ten days, or until the patient is taking 
72 grains (4.7 Gm.) in twenty-four hours, a reasonable interval intervening 
between the doses. Quinidine is given day and night. If after the end of 
ten days the heart is not regular, the drug can be discontinued and the 
digitalis started again in fairly large doses for from one to tl^ee days and 
then the quinidine started again. It is now known that there is no idiosyn- 
crasy, so a dosage of from 32 to 40 grains (2 to 2.6 Gm.) is given in twenty- 
four hours, and this dosage is pushed until the previous dose is reached. We 
have given as high as 96 grains (6 Gm.) in twenty-four hours. There are 
published records of 200 grains (13 Gm.) in twenty-four hours. 

*Tf not successful in six days more we discontinue the effort, get the 
patient up and about, and advise another attempt in from thirty to sixty 
days, using the interim for improving the patient^s general muscle by regu- 
lated exercises. If we arc successful in either the first or second attempt the 
patient receives quinidine for an indefinite period (ration dose, 4 grains 
[0.26 Gm.] three times a day). 

“Recently we have been trying the mctliod of not discontinuing the use 
of digitalis at once on starting quinidine, and arc satisfied with the results. 
We now continue the digitalis at the same dosage as on the day we believed 
the patient ready for quinidine, as, for example: 

“First day: Tincture of digitalis (or equivalent in powder), 20 minims 
(1.25 cc.) at 7 A. M., 12 noon, 7 p. m.; quinidine, 4 grains (0.26 Gm.) at 
10 A. M. 

“Second day; Digitalis, 10 minims (0.6 cc.) at 7 a. m. and 7 p. m.; 
quinidine, 4 grains (0.26 Gm.) at 10 a. m. and 3 p. m. 

“Third day: Digitalis, 10 minims (0.6 cc.) at 7 a. m.; quinidine, 10 
A. M., 4 p. M., and 8 p. m. 

“Fourth day and after: Digitalis discontinued; quinidine given accord- 
ing to the dosage in the first part of this paper.*^ 

In Paroxysmal. Auricular Fibrillation or in Chronic Auricular 
Fibrillation not Associated with Heart Failure. — It is the belief of 
Riccker (1925) that the ventricular tachycardia and even the ventricular 
fibrillation which sometimes occurs under quinidine can often be prevented 
by using concomitantly the auriculoventricular blocking effect of digitalis. 
After bringing the heart in condition with digitalis (see above) , he discon- 
tinues the digitalis and begins quinidine within twenty-four hours; then, 
upon the accomplishment of a return to normal rhythm, the quinidine is 
stopped and the condition is maintained by the use of maintenance doses 
of digitalis — usually about 30 minims (2 Gm.) of a standardized tincture 
per day. The majority of observers, however, do not attempt to forestall 
ventricular tachycardia in this way with digitalis, but when the excessive 
acceleration of the ventricular rate makes its appearance they stop thfe 
quinidine simply. Barrier (1927) expresses tlie opinion of many when he 
says that digitalis definitely retards the restoration of normal mechanism 
and that it should not be given previous to the administration of quinidine 
unless there is heart failure, and that in cases in which digitalis is constantly 
needed to maintain cardiac competence quinidine is not indicated. 


AURICULAR FLUTTER 

This is a condition in which the auricles develop a ratfe of 200 to 300 per 
minute, only a few of these impulses passing over and initiating a ventricular 
contraction. The ratio is usually 2 to 1, with a ventricular rate of 120 to 
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170. The symptoms are those of auricular fibrillation plus heart failure, but 
there is a predominant rhythm even though the pulse is irregular. Flutter 
‘is more rarely encountered than fibrillation; it is also more often transient 
than permanent. 

THERAPY 

Quinidixie. — ^Thc review of the literature made by Colgate* and Mc- 
Culloch (1926) definitely points to circus movement as underlying all the 
arrhythmias whether of the auricle or ventricle, which would make of fibril- 
lation, flutter, premature systole and paroxysmal tachycardia only different 
degrees of the same process. Theoretically, then, quinidine is indicated in 
all of these arrhythmias, but actually the drug has not succeeded very well 
in flutter. Parkinson and Bedford's (1927) experience is quite typical: 
they succeeded in restoring the normal rhythm in only 3 out of the 15 
cases of flutter in which they used the drug. Gager (1931) has reported an 
interesting case of auricular flutter coexistant with complete heart block 
which he restored to sinus rhythm and A-V conduction by the use of (piin- 
idine; he cites two similar instances of restoration in the literature. 

Digitalis. — Digitalis is used in flutter to slow the ventricular rate by 
increasing the auriculoventrieular block. After the pulse is slowed the 
continued use of smaller doses of digitalis converts the flutter into fibrilla- 
tion; it is said that cessation of digitalis medication then causes the reap- 
pearance of normal sinus rhythm. In Parkinson and Bedford's scries of 52 
cases, digitalis restored normal rhythm in one third, established auricular 
fibrillation in a third, and failed altogether in the other third. Hamburger 
has not had very great success with the method. He finds fibrillation easy 
enough to produce, but states that in his experience there has usually be(*n 
reversion to flutter upon the discontinuance of the digitalis. 

Vagus or ocular pressure oftentimes temporarily reduces the ventricular 
rate. 


PAROXYSMAL TACHYCARDIA 

In this condition the patient becomes aware of a sudden great increase 
in the heart rate, usually to from 120 to 180 beats per minute. The rhythm 
is regular and the rate is not decreased during rest. Such a paroxysm may 
persist for hours or even for many days, and the attacks may recur fre- 
quently for weeks, months, or years. Individuals without demonstrable 
cardiac pathology are just as liable to these paroxysms as are the victims 
of heart disease; the young are more often affected than the old. The 
attacks terminate just as suddenly as they arise, and in most instances with- 
out having caused any disturbance other than distress and palpitation; in 
cases of long duration, however, mild symptoms of heart failure supervene, 
and there arc even a few recorded deaths. 

THERAPY 

Mechanical Measures. — ^Pressure on the vagi in the neck, especially the 
right vagus, often terminates an attack by stimulation of the inhibitory 
function of this nerve. Pressure should not be made upon both nerves at 
the same time; Hume (1930), strangely, finds that if he does not succeed 
with pressure on the left vagus, right vagus pressure is a waste of time. 
Pressure upon the orbit is sometimes effective also. There are individuals 
who can stop an attack by indirect stimulation of the inhibitory mechanism, 
such as by deep breathing or holding the breath, vomiting, swallowing a 
hard bolus of food, or by assuming various postures. 
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Qninidine. — This drug is sometimes eifective in controlling the par- 
oxysms. Barrier (1927) writes: ^*I have found quinidine fairly reliable in 
auricular paroxysmal tachycardia. Most patients who take the drug con- 
sistently arc relieved of attacks; in others who take it only when attacks 
become numerous it is difficult to gain an idea as to its efficiency.” The 
doses used by most observers are much smaller than those employed to ob- 
tain the full effect of the drug in fibrillation: A daily dose of 1.2 Gm. (0.4 
Gm. three times a day) is considered a safe dose to be taken oyer a long 
period. I-»evine and P'ulton succeeded in 8 cases out of 10; Parkinson and 
Nicholl, Lean, Ottol, Wolferth, Sprague and White and others have also 
been successful, though failures are reported with perhaps as great fre- 
quency. One need not fear embolism in this use of the drug. Singer and 
Winterberg have given it intravenously in 9 cases; the doses were 0.4, 0.5, 
0.75 Gm., average 0.5 Gm. In 6 of the cases the attack was stopped in from 
a few seconds to ten minutes. 

Digitalis. — Failure usually results from the use of this drug here. How- 
ever, Levine and Blotner (1926) have presented 4 cases in which keeping the 
patient digitalized (beginning with full doses and finally employing main- 
tenance doses of approximately 2 grains of leaves, 0.13 Gm., per day) has 
been effective in preventing recurrence in those prone to have many attacks 
during a year. This is a small number of cases, but it is suggestive that the 
failure of most workers to get satisfactory results may be due to their small 
dosage of the drug. 

Acetyl Cholin. — Stepp and Schliephake (1925) reported full and almost 
instantaneous control of recurring tachycardia by intramuscular injection 
of 0.5 t<fli cc. of a 20 per cent cholin derivative solution; the heart rate fell 
from 240 to 84 in five minutes, but there was extreme substernal discom- 
fort. Starr (1933) has caused immediate termination of 24 attacks in 9 
patients by the subcutaneous injection of acetyl- i8-mcthylcholin. In a few 
instances the drug plus carotid pressure was successful where carotid pres- 
sure alone had failed; failure, which was infrequent, was ascribed to in- 
adequate dosage. Average effective dosage has seemed to be between 30 
and 50 mg. The injection is followed by a sudden sensation of warmth 
in the face, hyperpnea, sweating and salivation; the patient should be prone 
when injected. Starr has found that atropine sulphate, Vf»o grain (0.0012 
Gm.), intravenously terminates the reaction almost at once. An asthmatic 
attack seems to be precipitated in susceptible individuals and momentary 
heart block has also been noted in a few instances. Both dj’^spnea and sub- 
sternal pain followed one injection, l^ut these symptoms were overcome by 
the use of atropine. 

Other Drugs. — ^Wolffe and Bollett (1931) succeeded in 3 of 5 cases in 
which one or more commercial ampules of afenil (calcium gluconate) were 
administered intravenously; the patients complained for a few minutes of a 
burning in throat or rectum, intense heat and sometimes nausea — after pub- 
lication, they observed a death in a few moments after the injection by the 
same route of 10 cc. of 10 per cent calcium chloride, but analysis shows the 
patient to have been undoubtedly a very poor risk for any radical therapy. 
Atropine, physostigmine, epinephrine, strophanthus, parathyroid extract, 
all have successes and failures to their account. Healy (1931) maintaining 
a highly acid urine with high-fat diet, supplemented with acids and in 1 
case whisky, has lessened the incidence of attacks in 3 cases treated. 
Sampson and Anderson (1932) have used potassium acetate in 25 per cent 
solution effectively in about 50 per cent of 58 cases of .paroxysmal tachy- 
cardia or premature systole. Two to 4 Gm. (30 to 60 grains) every six to 
eight hours was the most usual dosage but individual variations were be- 
tween 1 and 6 Gm. (15 to 90 grains). 
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PREMATURE SYSTOLES 

Premature systoles occur at some time in the life of most individuals and 
they are therefore the most common of the arrhythmias. The phlegmatic 
often do not notice them at all, but in the nervous individual the abnormality 
is quite annoying. The heart usually “thumps** or “turns over** and then 
there is a long pause before the next beat occurs; this compensatory pause, 
due to the occurrence of an extrasystolc during the period of diastole, may 
be felt at the ’wrist and is usually equal in length to the time of two normal 
beats. These premature contractions, when they occur over a long period 
of time, may become a serious matter in that the patient often loses appetite 
and the ability to sleep, and may even suffer a considerable impairment in 
general health, because of nervous worry. If unassociated with any demon- 
strable cardiac pathology, as is usually the case, premature systole is quite 
without direct significance, but since this phenomenon sometimes heralds 
the beginning of serious heart maladies it is always incumbent upon the 
practitioner to make a thorough examination of his patient before pronounc- 
ing the matter of no moment. 


THERAPY 

These cases are oftentimes very difficult to treat for the reason that it is 
one thing to tell a patient that his heart is quite alright and another to get 
him to believe it in face of the heavings of which he is aware in his chest. 
Many individuals are quite capable of believing that what the physician 
tells them is true during the busy daylight hours, but when night conies and 
they lie bedfellows with their misbehaving hearts apprehension grifis them 
hard. The wise physician will not overlook the advantage of reestablishing 
the habit of sleep by the use for a while — several weeks if necessary — of 
7y2 to 10 grains (0.5 to 0.7 Gm.) of veronal upon retiring. 

Quinine and Strychnine. — ^Wenckebach, the Austrian authority on 
arrhythmias, has written as follows (1923) : “I have found strychnine in 
small doses helpful in cases of extrasystole in otherwise normal as well as 
in diseased hearts, but very often it did not act strongly enough, or it lost 
its action very soon. In these last cases I tried the combination of quinine 
and strychnine and found that this form of treatment had complete success 
in the great majority of my cases. I have given from 0.3 to 0.4 Gm. (5 to 6 
grains) of quinine daily, plus 2 or 3 mg. G/io to %q grain) of strychnine 
through periods of ten days. My experience with this treatment since the 
years 1915 has been so favorable that I am convinced that whoever will try 
it will come to the same conclusion,** 

Quinidine. — ^Barrier*s experience (1927) agrees with that of most ob- 
servers. “I have been able to abolish this arrliythmia in more than 90 per 
cent. Premature contractions arising in either the auricle or the ventricle 
yield equally well to the treatment, which, as a rule, need not exceed three 
doses of 5 grains (0.32 Gm.) a day. After a short time, from 5 to 10 grains 
(0.32 to 0.65 Gm.) suffices. The disadvantage is that the pulse is usually 
higher, owing to the action of quinidine on the vagus. The advantages are 
that it tides the patient over a nervous period of cardiac consciousness, and 
impresses him with the fact that something can be done for him. He usually 
stops treatment because it is more troublesome than the disability, but he 
feels that this is his weakness rather than the physician*s.** 

Potassium Acetate. — (See p. 522.) 

Rest and Exercise. — In Otto and Gold*s (1926) careful study of liospi- 
talized cases, rest in bed and atropine had no effect on the number of pre- 
mature contractions. Exercise and epinephrine increased the number; 
quinine, quinidine and digitalis decreased the number. 
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HEART BLOCK 
(Stokes-Adams Disease) 

Varying, but usually lesser grades, of heart block occur not infrequently 
during the course of the acute infectious diseases, especially those of the 
respiratory tract, and also as a result of vagus pressure or of massive digi- 
talis therapy. But chronic heart block known as Stokes-Adams disease is a 
definite symptomatic entity, the block being due to arteriosclerotic, syphil- 
itic, tuberculous, rheumatic, or adipose changes in the conduction tract; it 
should be noted, however, that at autopsy some cases have been found to 
exhibit no lesions of the bundle. The victims of this disease usually have a 
pulse rate of between 25 and 40 and suffer fainting spells which often 
occur at such frequent intervals that the patient is in almost constant 
anguish. The disease usually makes 'iis appearance in individuals past 
middle age, and in its milder grades is not incompatible with a normal 
duration of life, especially in those who are fortunate enough to live in par- 
tial retirement, but from one of the syncopal attacks the patient finally 
does not recover. 

This disease was first described by Robert Adams, in 1826, and shortly 
thereafter by AVilliam Stokes — both leading members of the great Dublin 
school of the first half of the nineteenth century. 

THERAPY 

It is a great pity that medical science and art has as yet evolved no 
entirely satisfactory agent for the relief of these sufferers. The drugs to 
be described below are only occasionally effective. 

Atropine. — Atropine paralyzes the vkgus endings and should therefore 
release the heart from vagal inhibition, but as a matter of fact we do not as 
yet definitely know to what extent the vcfitricles are under this control. It 
is known, however, that vagus tone as a whole in man is greatest under 
thirty years and markedly decreases after fifty — ^which fact in itself would 
be quite sufficient to explain the usual failure to quicken the heart in 
Stokes-Adams disease, most of whose victims are elderly. The drug is 
used in large doses, to %2 grain (0.003 to 0.005 Gm.), subcutaneously. 

Epinephrine. — Epinephrine is used because of its well-known ability to 
stimulate the sympathetic innervation of the heart and thus to cause an 
increase in rate. 

Feil summarizes experience with the drug as follows! ‘^Therc is clinical 
evidence that the subcutaneous injection of epinephrine in cases of partial 
heart block may overcome the delay in conduction, restoring it to normal; 
in 2:1 block, the mechanism may be restored to normal or dissociation may 
follow. In complete block, normal sequence may result or no change occur. 
In the latter event acceleration of the auricles and the ventricles usually 
results. In cases of frequently recurring, attacks of Stokes-Adams' syn- 
drome, the syncopal attacks may be abolished. From the clinical report of 
the English observers and from my report, the effect of the subcutaneous 
injection may be said to last about twelve hours. The dose administered 
to adults of average weight is from 0.3 to 0.6 cc. of a 1:1000 solution, in- 
jected subcutaneously. The danger in administration of epinephrine to 
patiente with a considerable degree of arteriosclerosis or with hypertension 
(and in many cases of complete heart block there is an elevated systolic 
maximum pressure) must be weighed against the dangers- and the discomfort 
of the syncopal attacks. Doubtless, epinephrine therapy is justified in the 
treatment Of patients with frequently recurring syncopal attacks, in view of 
the usual Urgency of the patient’s condition and because of the satisfactory 
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results obtained in the reported cases. In no event should, epinephrine be 
administered intravenously. The use of epinephrine subcutaneously offers 
relief from Stokes-Adams' attacks and doubtless stimulates the new center 
of impulse formation in complete heart block, by way of the sympathetic 
endings. There appears to be little or no danger in the use of epinephrine 
in this type of case when it is properly administered. Intravenous injection 
results in greater concentration of epinephrine in the blood stream, and it is 
this factor that is probably responsible for the grave reactions reported in 
the literature.!' Schwartz and Jezor (1932) consider that the use of the drug 
may be a life-saving measure in patients whose syncopal seizures are due 
to a slowing of the ventricular rate, but that it is contraindicated when the 
attacks are the result of ventricular fibrillation, and that its use in such 
patients may result in death. 

Ephedrine. — Miller (1925) recorded an increase in ventricular rate 
from 38 to 55 per minute following subcutaneous injection of V/> grains 
nOO mg.) of ephedrine. Hollingsworth (1927) relieved rapidly occurring 
seizures in thirty minutes with 50 mg., orally. (\)ntinucd use of the drug 
prevented the attacks, while its omission was followed by a recurrence 
forty hours later. Steelier (1928) recorded similar success. Parade and 
Voit (1929-31) described a case in which oral use of the drug gave almost 
continuous relief for over two years; when discontinued, the attacks re- 
turned and the patient died in a seizure before aid could be given. In a 
single very severe case, Wood (1932) has prevented attacks for eighteen 
months by the daily or twice daily oral use of 24 mg.; at one time when 
the patient was unable to procure the drug for four days, minor attacks 
began within thirty-six hours and continued until relieved by ephedrine. 

Barium Chloride. — Cohn and Levine (1925) have described their use of 
this drug as follows: “The periods of standstill are presumably due to the 
fact that the ventricles, for the moment, contain no mechanism for initiating 
stimuli. On account of the existonce of complete heart block, they can, of 
course, receive none from the auricles. It occurred to us, therefore, in 
complete heart block, to make use of the knowledge gained in animal experi- 
ments that calcium or barium tended to increase the irritability of the 
ventricles as indicated by the development of numerous ectopic ventricular 
beats or ventricular tachycardia. The same effect has been obtained in the 
experimental animal as a result of barium chloride, even when complete 
heart block is produced by clamping the bundle of His. If this were so, 
the ventricles, because of the increased irritability, either through some new 
ectopic focus or by the action of barium on the idioventricular pace- 
maker, would not permit a long pause of inactivity to occur. In 3 patients 
suffering from Adams-Stokes disease, whose histories are here reported, 
the attempt was made to observe whether an effect comparable to the one 
observed in experiments might be obtained. Accordingly, we decided to 
administer barium chloride, in doses of 30 mg. (|4 grain) , three or four times 
a day by mouth. . . . The effect of its action was striking in all three cases. 
The attacks, which had persisted' until barium chloride was given [atropine, 
digitalis and epinephrine having failed — H. B.], ceased entirely on tlie day 
on which it was started. The effect in Case 1 was extraordinary. Previous 
to the administration of barium chloride, the patient's condition had con- 
stantly become worse until, on the day on which it was started, he resembled 
patients in the status epilepticus. He was passing in and out of attacks of 
syncope constantly, being conscious only about one half the time. The 
day following the giving of barium chloride, there were no more attacks or 
long pauses, although complete heart block persisted. Although barium 
chloride was given by mouth in doses of 30 mg. (|4 grain) three times a day 
for only two days, he remained free from attacks for some weeks^. There 
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was a similar direct relationship between the cessation of attacks and the 
administration of barium chloride in the other two cases. All 3 patients left 
the hospital free from attacks.” 

Herrmann and Ashman (1926) report a case in which ^ grain (0.02 
Gm.) of barium chloride every four hours failed to be effective, but when 
larger doses were used excellent results followed. They gave % grain (0.04 
Gm.) every four hours, then later % grain (0.05 Gm.) every four hours for 
a week, then the latter dose three times a day for eight weeks, and finally 
once a day. The pulse rate rose steadily to 46, 54, 64, and 72, and at the 
time of report the patient had been back at work as a salesman for ten 
weeks without further attacks. So far as I am aware no subsequent report 
on this most interesting case has been made. 

Heard, Marshall and Adams have reported a case (1927) in which ba- 
rium chloride was no more effective in relieving the attacks than were 
atropine and epinephrine, and it must be admitted that the reports upon 
the use of some of the other drugs discussed above often contain a state- 
ment to the effect ^'after barium chloride had produced no satisfactory re- 
sults.” Parsonnet and Hyman (1930) record failures in eight consecutive 
cases. 

Thyroid. — Upon the whole, the use of thyroid substance, or thyroxin, 
which causes tachycardia in the normal individual, has been very disap- 
pointing in this malady. Blackford and Willius (1917) did, however, re- 
cord good rc^sults in 4 cases. 


CHRONIC NONVALVULAR HEART DISEASE 

A very large proportion of the patients in whom symptoms of cardiac 
derangement have developed after the age of forty may be classified as 
having chronic nonvalvular heart disease. They have neither endocardial, 
pericardial or valvular lesions and their disability seems to depend entirely 
on inefficiency of the muscle. The cases may be placed more or less satis- 
factorily in Christian’s three groups, (a) Patients who at any age complain 
of great exhaustion or of palpitation following slight exertion. They do not 
have true dyspnea, but experience uncomfortable sensations in connec- 
tion with respiration, are often sensitive to pressure in the region of the 
apex, and their heart rate is easily accelerated. Examination reveals a 
normal heart, but with perhaps a few extrasystoles and a rather tapping 
pulse ; there are no evidences of past or present edema or passive congestion. 
Usually an adequate cause for the condition can be found in antecedent 
infections, in debilitating diseases with a too short convalescent period, or 
in occupational overfatigue together with worry and loss of sleep, (b) 
Patients, usually past forty, in whom the chief departure from normal is 
in the size of the heart, hypertrophy often being very marked. Just what 
causes this hypertrophy, and why the hypertrophy should result in dysfunc- 
tion, has never been satisfactorily explained. There may or may not be a 
soft to loud systolic murmur bes^ heard at the apex, but it is important to 
bear in mind that the mitral insufficiency is the result, and not the cause, 
of the myocardial insufficiency. This cardiac enlargement would seem to 
mark the beginning of a train of events which practically always ends in 
cardiac decompensation, (c) Relatively uncommon are the patients with 
true chronic myocarditis. At autopsy there may be found small foci of 
perivascular infiltration with lymphocytes and plasma cells, or, far less 
frequently, a focal or a widespread fibrosis with definite evidence of injury 
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to the muscle fibers. These chronic myocarditis cases are indistinguishable 
clinically from those, above described, who have hypertrophy and no other 
change. 

THERAPY 

Myocardial Fatigue. — ^The practitioner who will assure patients with 
simple myocardial “fatigue,” those described in group (a), that they have 
no heart disease and are sure to get well renders a real service to mankind, 
for these patients form a large class of chronic invalids who burden their 
friends with their “weak” hearts; and all because an incorrect diagnosis was 
made in the beginning. Rest and reassurance, wdth a gradual return to full 
physical activity, is all that is needed in these cases; indeed, their easy 
curability is the chief mark by which they may be distinguished from ef- 
fort syndrome (see p. 512). Regarding the use of digitalis in these patients, 
Christian writes: 

^ “The type of heart in which digitalis invariably does not cause any strik- 
ing change in function is the heart that is normal in size, sounds and func- 
tion. This to my mind is the striking example of when digitalis should not 
be used, not that it is harmful but because it is not beneficial. Patients that 
I have grouped as having myocardial fatigue are in this class, and yet one 
often sees them in their own opinion entirely dependent on a daily or twice 
daily dose of 6 drops of tincture of digitalis, which, by the way, would be 
about 2 to 4 minims (0.12 to 0.24 cc.) daily or possibly as little as V/^ 
minims (0.075 cc.). Others of these patients may take small doses of digit- 
alis at intervals when their heart is ‘bad,' getting an immediate relief, all 
of which goes to show that for such patients digitalis in such doses is not 
a cardiac medicine but one that works directly on the mind.” 

Hsrpertrophy and Chronic Myocarditis. — These cases, those described 
in (b) and (r) above, often present very (*onsiderable diagnostic difficulties 
by reason of the fact that a regular rhythm is frequently maintained, but 
there can be no doubt about the proper treatment; decompensation here, as 
in other types of heart failure, indicates digitalis. Therefore, for the details 
of therapy the discussion of heart failure (p. 529) must be referred to. Re- 
garding the rationale of the employment of digitalis here, witness (Christian 
(1928) : 

“Therapy in the group of patients just described is, as a rule, very 
satisfactory. Since many of these patients who respond so well to digitalis 
therapy do not have auricular fibrillation, it has always been a mystery to 
me why it is so generally thought and taught that digitalis is strikingly 
effective only in the presence of auricular fibrillation. I have evolved the 
following explanation of this belief and teaching. Digitalis is so generally 
thought to be measured in its effect by slowing the pulse that when the pulse 
is not strikingly slowed it is considered that digitalis is not effective, and its 
other effects are not recognized. These patients at rest often have only 
a slightly accelerated pulse rate, and it is true that digitalis changes it 
very little. However, for digitalis to stop dyspnea and cough or to cause a 
loss of edema and a great diuresis is certainly just as great a therapeutic 
triumph as to have it slow the cardiac rate. Another explanation may be 
that, since this type of case is not recognized as being primarily cardiac, the 
patient <loes not receive digitalis and consef|uently the physician has no 
opportunity to see the striking efj'ect that would have been in evidence had 
the patient been given digitalis. Or possibly the pliysician does not weigh 
his patients, and so fails to appreciate the great loss in weight from the 
removal ol edema that has occurred as a result of digitalis. If by giving a 
patient digitalis I can cause in ten days a loss of weight of from TO to 70 
pounds (27 to 32 Kg.) from the disappearance of edema, and such often 
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occurs, or can stop the dyspnea and cough, to me these things are as striking 
effects as slowing the pulse from 140 and higher to 75 or 80. In these 
patients with myocardial disease, in my experience, the therapeutic results 
with digitalis are no better when auricular fibrillation is present than when 
the rhythm is regular. I feel that the time has come when the teaching that 
digitalis therapy is effective only in the presence of auricular fibrillation 
should be given up by every one. Its continuance does positive harm, for. 
the physician often says. The pulse is regular, digitalis will not be effective, 
so I will not give it.* Of course, the man who reasons thus will never see a 
strikingly satisfactory result from digitalis in a patient with regular rhythm, 
simply because to that type of patient he never gives digitalis. 

“Another popular idea about patients with myocarditis is that they 
should not receive digitalis, since digitalis increases the work of the cardiac 
muscle and the diseased muscle will be injured by digitalis. After having 
given digitalis, sometimes in large doses or over long periods of time, to 
patients with myocarditis, I am convinced that there is no basis whatever 
for this idea. The heart may be too diseased to respond satisfactorily to 
digitalis, and all cardiac patients sooner or later reach this stage, but that 
digitalis in therapeutic doses is dangerous to them I feel sure is not the 
case.** 

In cases of cardiac enlargement, even though there be no signs or 
symptoms of decompensation, Christian (1933) also uses digitalis continu- 
ously in amounts just short of toxicity and feels certain that there is no 
reason to fear deleterious effects from such therapy. 


HEART FAILURE 

By heart failure is meant the state of broken compensation in which the 
heart is no longer able to perform the amount of work necessary if the body 
as a whole is to maintain a condition of normal activity. When first seen, 
the patient is in bed, usually propped up on sev(?ral pillows, has a depressed 
though anxious expression, is breathing with difficulty, may or may not 
be cyanotic (in mitral disease the cheeks are often fluslied, whereas pallor 
is. characteristic of aortic lesions), and has a rapid and usually arrhythmic 
heart. Edema of the lower extremities is usually present and perhaps 
even anasarca with fluid in the serous cavities. The urine is usually scant 
and contains albumin and casts; often also there is congestive cough and 
sometimes, especially in aortic disease, complaint of cardiac i)ain. This 
state of affairs may result from a recently acquired or a long-standing val- 
vular lesion, or it may be a part of the picture in chronic nonvalvular heart 
disease previously described (sec p. 526). C)bviously, a description of the 
differences in the physical findings in the various types of heart failure has 
no place in this book, nor is it in order to describe the various premoni- 
tory symptoms by which .the onset of complete decompensation of this sort 
may be recognized. The important thing, from .the therapeutic standpoint, 
is that it is the state of the myocardium that gives cause for concern, heart 
failure being solely and simply muscle failure. Therefore, the treatment of 
the extreme degree of this failure, to be described below, will be in modified 
form the treatment of the lesser degrees as well. 

THERAPY 

1. Rest, Diet, Sedatives and Analgesics. — Rest in bed is usually self- 
imposed in cases of severe failure, though it is astonishing how long individ- 
uals of indomitable will are sometimes able to keep on their feet; it is of 



HEART FAILURE 


529 


course imperative if cure is to take place that the patient does go to bed, 
even though he is able to repose there only in a sitting posture, for the heart 
muscle, like all other muscle, requires physiologic rest if it is to recuperate. 
In the normal heart the length of diastole (the resting period) is approxi- 
mately one third longer than systole and the total amount of time during 
which the heart is at comparative rest depends directly upon the amount 
* of muscular exercise being performed by the body, since exercise regulates 
heart rate; therefore, if we arc to obtain the maximum of rest for the heart 
(remembering that heart failure is merely myocardial exhaustion) we must 
enforce the maximum of rest for the body. This is by no nutans the same 
thing as saying that every case of decompensation will show direct profit 
by being sent to bed, for the factors of arrhythmia, edema and congestion, 
etc., are grave perpetuators of the broken down state, but it does mean tliat, 
other things being equal, the patient who takes to his bed early and rests 
wliilc he is in it, has the best chance of recovery, be his decompensation 
slight or great. To the end of providing complete rest it is often advisable 
to employ sedatives. Fifteen grains (1 (jm.) of sodium bromide three 
times a day will lessen apprehension in the beginning and make for great( r 
quiet, or, if the patient is sleepless, 10 grains (0.65 (^m.) of tlie bromide may 
be combined with an equal quantity of chloral hydrate for a sleeping potion. 
Chloral hydrate is known to be a circulatory depressant but it is so only 
in large doses, much larger than the one indicated* here. Paraldehyde is 
preferred by some physicians because it is not at all depressant to the heart; 
it is, however, very nasty and difficult to take, the dose being from 1 to 4 
drachms (4 to 16 cc.), administered either on crushed ice or in one of the 
higher alcoholic vehicles (see p. 785). Veronal, in a dose of 7% to 10 
grains i0.5 to 0.65 Gm.), is also useful, but it must be borne in mind that 
this drug is relatively slow in action. 

For the treatment of cardiac pain, it is sometimes advisable to give % 
to % grain of morphine, or the nitrites may be employed as in the treatment 
of angina pectoris (sec p. 542). 

With the details of diet this book is not primarily concerned; it must 
therefore suffice to say that the patient should receive small but frequent 
feedings of such substances as vegetable purees, lightly cooked red meats, 
chicken, fish, well-baked breads and well-cooked potatoes and green vege- 
tables, rice, tapioca, custards and ice-cream. That is to say: Feed the 
patient a light and well-cooked diet, and feed iiim small amounts and often. 
In the presence of marked edema, the matters discussed in the chapter on 
Nephritis, particularly witli regard to^the salt and fluid intake, apply here 
also. Some physicians prefer the radical Karcll diet for a few days to a 
week, then gradually adding other foodstuffs as the symptoms abate under 
treatment. This diet consists in 800 cc. of milk distributed during the 
twenty-four hours, and certainly combines a restriction in fluids with a small 
amount of food; the fact should not be overlooked, liowever, that the amount 
of food supplied by tliis diet is very inadequate and that the patient thus 
fed is considerably undernourished while on the diet; it seems to me to be 
completely out-moded in cardiac as w^ell as in nephritic edema. 

2. Digitalis. — Elsewhere (p. 516) I liave said: “In the entire range of 
medicine there is nothing more spectacular than the response of a decom- 
pensated heart with auricular fibrillation to digitalis properly administered. 
The pulse rate is decreased, wdiilc at the same time the strength of individual 
ventricular contractions increases, diuresis is established and edema disap- 
pears, dyspnea, cyanosis, etc., diminish — in short, compensation is reestab-. 
lished and the patient’s life is saved.” Just as satisfactory results are ob- 
tained in nonfibrillating decompensation also, a fact wliich has been attested' 
by many competent observers (see Luten and Marvin in the Bibliography, 
34 
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and Christianas testimony as quoted on p. 527). Of course, in these non- 
fibrillating cases the reduction in rate is oftentimes not spectacular because 
the increase in rate may not have been as great as in the fibrillating cases — 
but all the other manifestations of powerful action, such as reduction of 
edema, dyspnea, etc., are shown. Especially is this true, according to 
Marvin, if the decompensation occurs during the course of what has been 
described in this book as '^chronic noiivalvular heart disease.” Only in 
the occasional syphilitic case is the drug effective, and in rheumatic decom- 
pensation without fibrillation it would seem to be almost valueless; but these 
latter cases are relatively rare in occurrence. 

(а) Choice oj Preparations . — ^Thc disadvantages of all of the drugs of the 
digitalis group have served as a constant stimulus in the search for pure 
principles suitable for subcutaneous and intravenous administration, but, 
despite these investigations, the chemistry of digitalis and the other mem- 
bers of the group is still very imperfectly understood. Of the isolated prin- 
ciples, digitoxiii and digitalin together probably represent very nearly the 
crude drug digitalis. The digitalin on the market, however, is not the true 
digitalin, but the different brands consist of mixtures of two or more princi- 
ples. Several digitalis preparations have been introduced into therapeutic 
use with the claim that they are composed either of pure principles or of 
purified extracts of digitalis, and that they are devoid of certain disadvan- 
tages possessed by the U.S.P. preparations. I have been repeating almost 
verbatim the opinion of the American Medical Association Council on 
Pharmacy and Chemistry, the arbiter in these matters, which further says 
(N.N.R., 1933, p. 154) : ^Tt may be said at once that there is no proof 
that any of these proprietary preparations can be used to greater advantage 
than digitalis and its galenicals in the majority of cases of cardiac disease.” 
This being the case — and the truth of the statement is attested by the ex- 
perience of great numbers of competent observers — I shall not concern my- 
self with these preparations in this book, save for the few whose intravenous 
or rectal use is described elsewhere. That is to say, for the routine treat- 
ment of heart failure with digitalis by mouth, only the U.S.P. preparations 
will be considered, and the following N.N.R. preparations will not be dis- 
cussed: Digalen-Roche (Cloetta) ; Digifoline-Ciba, Digitalin, Crude; Digi- 
talin, True; Digitalin, ^Trench”; Digitalin, ‘^German”; Digitos; Digitoxin; 
Digipoten; Digitan (Digipuraturn). Digitol is a fat- free biologically 
standardized tincture of digitalis, and is now sold merely as such, though 
it was formerly held that its freedom from fat locsencd gastric irritation, 
a claim which is no longer tenable since Hatcher and Weiss have convinc- 
ingly shown that the vomiting caused by digitalis is a reflex from the heart 
and is not due to irritation of the gastro-intestinal trac.t. The fact that 
this fat-free tincture does not become turbid when mixed with w^ater, as 
does the U.S.P. tincture, in nowise increases its therapeutic; wortli. 

Coming now to the U.S.P. preparations there are the leaves, the tinc- 
ture, and the infusion (the fluidextract having been omitted from the tenth 
revision). And, since the work of Weiss and. Hatcher and the careful 
observations of very many practitioners have shown that the official infusion 
does not represent the drug completely, it, too, will be omitted from discus- 
sion in this book. Therefore, the description of digitalis therapy, to follow, 
will be a description of the use of the official leaves and tincture only, except 
when rectal and intravenous uses are discussed. 

(б) Rapid Digitalization by Mouth . — ^Eggleston Method. — In 1915, 
Eggleston revolutionized digitalis administration by^ the demonstration 
that, using biologically standardized leaves or tincture, the body weight 
of the patient may be utilized for the estimation of the approximate total 
amoutit of the drtig which will be required to obtain its therapeutic effects. 
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Of good standardized preparations this approximate amount will be 15 
minims (1 cc.) of the tincture, or 134 grains (0.1 Gm.) of the leaf, for each 
10 pounds of body weight. Thus, in a patient weighing 156 pounds, the 
approximate dose at which full effect may be expected would be 234 minims 
(15.6 cc.) of the tincture and 2334 grains (1.56 Gm.) of the dried leaf — 
figures which are arrived at by the simple procedure of inserting, in the 
figure representing the patient's weight in pounds, one decimal from the 
right for the tincture and two decimals from the right for the leaf. 

Eggleston' has described the use of his method for rapid digitalization as 
follows: . * 

“1. When the patient has received no digitalis within the preceding ten 
days. 

“(a) In Urgent Cases. — From one third to one half of the total calcu- 
lated amount is administered at the first dose. After an interval of six 
hours, from one fifth to one fourth of tlie total is administered. After a 
'second six hours, from one eighth to one sixth is administered. Thereafter, 
if more digitalis is needed, about one tenth of the total may be repeated 
every six hours until maximal digitalization is secured. 

“(b) Rapid, for Nonurgent Cases. — ^About one fourth of the calculated 
total is to be given at each of the first two doses, six hours apart. Thereafter 
about one tenth to one eighth of the total is given every six hours. 

“2. When the patient lias been taking digitalis within the preceding 
ten days. 

“Before further digitalis is prescribed, the patient is to be subjected to 
the most careful examination, including the use of polygraphic or electro- 
cardiographic records if available, to determine whether or not there are 
any evidences of digitalis action., 

“(a) When Evidences of Digitalis Action are Absent. — The procedure is 
the same as outlined above, except that the total amount of digitalis required 
is to be reduced to 75 per cent of the total calculated. 

“(b) When Evidences of Partial Digitalization are Present. — It is best 
not to attempt to administer more than one half of the total calculated 
amount of digitalis, divided equally between the first three doses. In urgent 
cases in this group, however, one may administer 75 per cent of the calcu- 
lated amount, preferably in three equal doses, and then if digitalization is 
not quite complete, one tenth of the total amount may be prescribed every 
six hours." 

Regarding the effectiveness of this method of digitalization, and the safe- 
guards to be employed in its utilization, Eggleston writes as follows: 

“The observance of a six-hour interval between doses allows time for 
complete absorption of the preceding dose and the development of its full 
action on the heart, so that if the patient is examined just before the ad- 
ministration of each dose, dangerous intoxication can be absolutely pre- 
vented. In practice it is perfectly safe to give the first three doses without 
personally examining the patient before the second and third doses if the 
one nursing the patient is properly instructed to look for nausea, vomiting, 
or slowing of the pulse to 60 or less a minute before giving the succeeding 
dose, and to stop administration if any of these phenomena appear. . . . 

“By its employment [i. e., the Eggleston method] it is usually possible 
to produce maximal digitalis action in from twelve to eighteen hours, and 
marked therapeutic effects frequently appear within six hours after the 
initial dose. By its use it is possible to dispense with the intravenous or 
intramuscular administration of ouabain, amorphous strophanthin, or other 
digitalis body in the great majority of cases of heart failure.” 

Other Methods. — ^While yielding full credit to Eggleston for leading the 
profession into bolder digitalis therapy, many physicians have come to 
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doubt the value of utilizing the body weight for the determination of the 
dose. Levy and Mackie (1927) write: ^*It affords a false sense of security 
on the basis of a formula which yields only an approximate figure. The 
range of variation, both above and below, may be considerable in individual 
patients, ' because of differences in absorption and susceptibility. This 
range is suflSciently wide to include the limits of therapeutic dosage as deter- 
mined by clinical experience. Successful digitalis therapy requires careful 
study of idiosyncrasy and individual requirements.” The following per- 
tinent questions, which are not easy to answer, are often asked by the gen- 
eral practitioner: How many patients, as seen in the l^ome, have an accurate 
knowledge of their normal weight before the onset of edema? How are 
we to weigh them in the home? And if we succeed in doing so, how much 
allowance must be made for retained fluid which is not to be included in the 
individual's weight? 

The alternative to employing the weight metliod of determining dosage 
is to accept a certain total dose as that which clinical experience has shown 
to be effective in accomplishing digitalization in the majority of cases, knd 
then employing portions of that dose according to some arbitrary scheme. 
Example's follow. 

1. In the report of Robinson, White, Eggleston and Hatcher, made to 
the Council on Pharmacy and Chemistry of the American Medical Associa- 
tion, in 1924, the following dosage is advocated: “The total average dose 
of fairly active standardized digitalis by the mouth for inducing full thera- 
peutic effects within from thirty-six to forty-eight hours in an adult who 
has not received digitalis within ten days is about 22 grains (1.5 Gm.) of 
the leaf or 225 minims (15 cc.) of the tincture. The total dose may be di- 
vided into several equal parts given every four or six hours, or one half or 
one third of the total calculated dose may be given at once, and the remain- 
der in two portions after intervals of four or six hours. If there is doubt 
about recent medication, smaller doses of from IH to 4% grains (0.1 to 0.3 
Gm.) of the leaf, or from 15 to 45 minims (1 to 3 cc.) of the tincture, should 
be given three or four times a day, with observation for toxic symptoms or 
signs on each occasion, before the next dose is administered.” 

2. The following dosage scheme, which is very satisfactorily employed 
in practice by many physicians, is here given in the form in which I have 
been presenting it to my students for several years (a slight modification 
of Clendenning^s method) : 

Rapid digitalization (one to two days for full effect). 

First day — 

Leaf: 6 grains (0.4 Gm.) every six hours for four doses 
or 

Tincture: 1 drachm (4 cc.) every six hours for four doses. 

Second day — 

Leaf: One half the dosage every four hours for four doses 
or 

Tincture: One half the dosage every four hours for four doses. 

Thereafter: Such dosage as is shown to be necessary after a period of 
observation in which the drug is withheld entirely. 

(c) Slower Digitalization by Mouth for Ambulatory Patients , — In 
mildly decompensated bed-ridden patients who are not seen by the physi- 
cian at frequent intervals, it is neither necessary nor wise to employ the 
large dosage just described above. Also, in ambulatory patients, who are 
seen only at relatively long intervale, it is very dangerous to use large doses. 
In the report of Robinson et aL, cited above, the following dosage is sug- 
gested for such oases. 

^^Ambulatory adult patients who are seen only at intervals of a week or 
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more may be given 1% grains (0.1 Gm.) of the leaf or 15 minims (1 cc.) of 
the tincture three times a day by the mouth for a week or two, with the 
warning to reduce this to one dose daily if toxic symptoms appear.** 

Pellini, writing of his experience with 250 ambulatory cases at Bellevue 
Hospital (New York), states: ‘‘We set our upper limit of digitalis at 45 
minims per day for the ambulatory patient w’^ith cardiac, disease, and if no 
beginning improvement followed the dosage after one week*s trial we felt 
that he was a hospital case. We realize that this is conservative, but we 
feel that we 'must be conservative as our patients are not under constant 
observation and are not able to sec us except at clinic nights. We have 
never attempted any of the rapid digitalization methods at tlie clinic as we 
feel that patients requiring sucli medication should be in the hospital. . . . 
One not infrequently meets a physician who believes that the giving of 
digitalis in more than very small doses to the ambulatory cardiac patient 
is attended with the danger of sudden death. We doubt whether any well- 
informed physician would agree with tliis. Of our patients who died while 
under digitalis medication, we know the cause of death in each instance 
and in none of them could the death be attributed to digitalis. In fact, 
our hospital experience shows that many patients arc forced to enter the 
hospital in a dangerous condition because of insufficient digitalis medi- 
cation.** 

The careful studies of Gold and DeGraff (1930) have shown that daily 
doses of leaf ranging from 2 to 6 grains (0.12 to 0.4 Gm.) , and occasionally 
as high as 9 grains (0.6 Gm.) suffice to maintain compensation in ambulatory 
patients. 

For several years I have been teaching the following dosage: 

Slow digitalization (four to seven days for full effect). 

Leaf: 2 grains (0.13 Gm.) every four hours for four doses each day 
or 

Tincture: 20 minims (1.3 cc.) every four hours for four doses each day. 

Administration to stop after full effect is obtained, maintenance dose to 
be determined thereafter. 

(d) Maintenance Dosage. — Pardcc*s investigations have shown that dig- 
italis disappears from the body at the rate of 22 minims (1.5 cc.) of the 
tincture, or 2^ grains (0.15 (3m.) of the leaves, per twenty-four hours, 
findings which have been confirmed by the electrocardiographic studies of 
Bromer and Blumgart (1929). Theoretically, then, the daily administration 
of this amount, either as tincture or leaf, would suffice to maintain a state 
of saturation once such a state had be^n established by one of the systems 
of administration previously described. As a matter of practical experience, 
however, this is not always found to be true, for in some patients these 
amounts will be larger than necessary and in others much too small; in 
Pardee*s own investigations, individuals were found who varied from one 
half to four times this average rate of elimination. And the decreasing 
need of the heart for the drug as general circulatory improvement takes 
place must also be taken into account. On this head. Gold and DeGraff 
write: “For instance, after digitalization, patients may often go for months 
without the drug and without symptoms of failure. This obviously signifies 
that the effect of digitalis on the heart is partly direct and partly indirect 
as the result of the general imp^-ovement in the circulation which, though 
initiated by the drug, tends to sustain itself after the drug has been elimi- 
nated or destroyed. Nevertheless, it is often assumed that in order to re- 
tain the effects produced by the initial doses of digitalis, it is necessary to 
keep up the 'saturation* by giving daily doses equal to the amount of the 
drug eliminated a day. This view does not take into consideration the 
tendency for the circulation to remain improved without the drug: We be- 
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lieve that the theory has been simplified at the expense of the facts. From 
our studies we feel fairly certain that the degree of ^saturation* with digit- 
alis necessary to produce the best results in the initial digitalization is fre- 
quently in excess of that necessary to maintain the effects so induced over 
long periods of time.** 

A safe procedure is to use 22 minims (1.5 cc.) of the tincture, or 2% 
grains (0.15 Gm.) of the leaves, as the daily test dose for maintenance, vary- 
ing the amount as is shown to be advisable by a careful study of each indi- 
vidual case. 

(e) Rectal Administration. — Levy's studies (1924) have shown this 
method of administration to be quite feasible. He employed it in 31 cases, 
a desirable therapeutic effect being obtained in each instance. Initial effect 
was seen in two and one-half to nine and one-half hours, usually in two 
and one-half hours. The technic is described as follows: 

^The preparation employed was an aqueous solution of purified extract 
of digitalis leaves called ^digitan.* One cubic centimeter of the liquid con- 
tained the equivalent of 1% grains (0.1 Gm.) of powdered leaf. . . . Early 
in the course of the work a tincture of digitalis was used. The alcohol was 
occasionally found to be irritating to the rectal mucosa unless the dose to be 
given was diluted to such volume that the enema, because of its bulk, was 
often expelled. No such diflSculties were encountered with the use of the 
aqueous preparation. The digitalis tincture, properly diluted, may be em- 
ployed for rectal use. 

“With one exception, the entire dose of digitalis was given at one time. 
The patient received a preliminary cleansing enema. After evacuation, 
from 8 to 20 cc. of digitan was given by rectal tube and washed through with 
25 cc. of tap-water. A rectal tube of small caliber was inserted to a depth 
of about 6 inches (15 cm.) from the anal orifice. The funnel into which the 
digitalis was poured was held about 15 inches (37.5 cm.) above the level of 
the anus. After the tap-water had been allowed to flow in, the tube was 
clamped, left in situ for fifteen minutes and then slowly withdrawn. The 
patients were carefully instructed to resist any desire for a bowel movement 
for at least six hours." 

The method is of value in those cases of decompensation in which con- 
gestive nausea and vomiting (not to be confused with the same symptoms 
caused by the drug itself) are present before digitalis therapy is begun. 
When the rectally administered digitalis has begun to exert its effect the 
vomiting usually ceases, after which the usual type of administration by 
mouth should be started. 

(/) Intravenous Digitalis and Strophanthin (Ouabain). — ^Thc need for 
intravenous methods of digitalization rarely arises now that large doses arc 
being used by mouth, for, though the full effect is usually not apparent under 
twenty-four to forty-eight hours, the beginning effect oi these full doses 
may be seen in two to four or five hours, as shown in the independent 
studies of Robinson and Pardee; thus a life-saving degree of digitalization 
may be accomplished quite rapidly enough by oral administration in the 
vast majority of cases. Even those patients who are vomiting because of 
congestion need not be treated intravenously nowadays since Levy has 
demonstrated the simplicity and practicability of rectal administration 
(see above) . However, a patient is occasionally seen in whom it is apparent 
that digitalization must be accomplished in minutes rather than hours or 
days if life is to be saved; for such, the following intravenous methods are 
available. Intramuscular or hypodermic methods are not described in this 
book because of their utter unreliability. 

1. Intravenous Digitalis. — quote at some length from the thorough 



HEART FAILURE 536 

studies of Pardee (1928), who used three preparations — digJilen, digifoline 
solution, and digitan hypodermic solution. 

Rate of Action. — ^There is usually a definite slowing by five minutes 
after administration, a marked slowing by fifteen minutes and a still greater 
decrease by thirty minutes. From then until t\\o or three lioiirs after the 
administration, the rate becomes slightly slowei- and remains about at this 
level for the next twelve or twenty-four hours, perhaps increasing slightly 
toward the end of the period. Different patients show some variation from 
this average' curve, but on the whole it seems that this is a fair representa- 
tion of the rate of onset of the effect of the intravenous dose, and it is prob- 
able that this rate of onset is similar in all patients whether or not they have 
auricular fibrillation.” 

Dosage. — “The dosage should be regulated by the patient’s normal 
weight and by the amount of digitalis which he has taken during the previ- 
ous two wrecks. For a patient who has not had digitalis within this time, 
" the dose of these intravenous digitalis preparations (?. e., any one of the 
three) should be 1 minim per pound of the patient’s weight, if a prompt 
and definite effect is desired. This is one half of the estimated full thera- 
peutic dose and is as much as should be given for fear of producing marked 
signs of poisoning in occasional very susceptible persons. 

“Should the first dose not produce clinical improvement in two hours, I 
would give another dose one fourth the size of the first minim per pound 
of body weight) , and would repeat this at two-hourly intervals if no clinical 
improvement or no signs of toxic digitalis action were observed. Only four 
of these subsequent doses should be given, however, for it is not safe to 
exceed the average full therapeutic dose when dealing with very sick 
patients. In such patients, severe toxic effects may set in before clinical 
improvement and the toxic effects may not be recognized in the moribund 
patient. . . . 

“Should the first dose produce clinical improvement and the patient still 
be urgently ill after four hours, a dose one fourth the size of the first may be 
given and if clinical improvement progresses, six hours or more may be 
allowed to elapse before the third dose. With continued improvement oral 
administration may now be used and the dosage regulated according to the 
apparent need for digitalization. . . . 

“When a patient who has recently been receiving digitalis is found to be 
in a f’onditiori demanding intravenous therapy, the problem of dosage is 
extremely difficult. There is no way of telling how much of the full thera- 
peutic dose of digitalis is active within the patient. We must proceed 
slowly in order to keep short of a strongly toxic dose. It is plain from the 
charts [which I have omitted — H. B.] that the strong initial effect of these 
digitalis preparations will have appeared by thirty minutes after adminis- 
tration, so it seems proper to give the small dose recommended, ^4 minim 
per pound body weight, and to repeat this at thirty- to forty-five-minute 
intervals until a therapeutic or toxic effect is produced or until four doses 
have been given. This will represent the initial dose of 1 minim per pound 
and the patient will have received it in from one and one-half to two and 
one-half hours. One should proceed after this as has been described, re- 
peating the dose according to indications at from two- to four- or six-hour 
intervals, or changing to oral administration if clinical improvement has 
set in. . . . 

‘^Some will, of course, hesitate to use doses of the size recommended 
intravenously. [The American Medical Association Council on Pharmacy 
and Chemistry is of opinion (N.N.R., 1933) that the first dose should be 
Vs minim per pound body weight and that this may be repeated at two- 
hour intervals until improvement occurs, poisoning becomes apparent or 
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a total of 1 minim per pound has been reached, which under no circum- 
stances should be exceeded in seriously ill patients. — ^H. B.] However, it 
should be remembered that some years ago there was just as much hesita- 
tion about using doses of this size by mouth. There has been enough experi- 
ence with this intravenous dose of 1 minim per pound to make it plain that 
in previously untreated patients it is (]uite safe, and I do not hesitate to 
recommend it for producing a prompt effect in any emergency in which dig- 
italis is indicated. If it seems preferable to approach this seemingly radical 
dosage by a gradual process, a dose of % minim per pound may be used, 
to be repeated at forty-five-minute intervals for four doses and then, if 
digitalis is still needed, every two or three hours, the physician observing 
the patient for toxic effects before each dose but never giving more than a 
total of eight of these doses.” 

Precautions. — “The only precaution observed was for one to inject the 
solution slowly, taking thirty or forty-five seconds to complete the injection 
so that it will mix well with the blood and not arrive, at the heart in great 
concentration. If a hypodermic needle is used for the intravenous injection, 
it is not possible to inject too rapidly. . . . Great caution is necessary in 
giving full doses of digitalis to patients who are critically ill. It should 
never be given as here recommended unless the physician is present before 
each dose to determine that there are no toxic effects from the previous 
doses.” 

2. Intravenous Strophanthin or Ouabain . — ^Amorphous strophanthin 
is the official preparation, but crystallized ouabain, a glucoside obtained 
^rom Strophanthvs gratus, is the drug most often used because of its greater 
activity. Ouabain deteriorates rapidly in ordinary glass containers but 
may be kept in hard glass ampules or in buffered solution for several months 
without appreciable change. The commercially available ampules contain 
a dose in buffered sterile physiologic saline solution and bear an expiration 
date. Wyckoff and Goldring made a study of intravenous ouabain therapy, 
in 1927, at the Bellevue Hospital in New York. Of their two hundred and 
forty-eight injections, one hundred and sixty-three were followed by definite 
cardiac effect. The initial effect was noted in from five to twenty minutes, 
which is no earlier than was obtained by Pardee (see p. 535) with intra- 
venous digitalis preparations, but it seems that the maximum effect was ob- 
tained in about one hour, as contrasted with two hours in the case of the 
digitalis preparations. In patients who had been given no digitalis during 
the preceding two weeks, an initial dose of ^120 grain (0.0005 Gm.) was 
given, this dose being followed by smaller doses, usually %oo grain (0.0001 
Gm.), every half hour until a lasting effect w^as obtained. The average 
total dose per patient, regardless of body weight, was %8 grain (0.00095 
Gm.) ; in terms of milligrams of ouabain per pound of body weight the 
average w^as 0.0067 mg. In patients with auricular fibrillation, where thera- 
peutic effect can be readily and easily noted, these observers felt that 
ouabain as administered by them was safe, but in patients with a regular 
rhythm they enjoined caution, as follows: “When ouabain is given to 
patients with regular sinus rhythm, greater care must be used. In these 
patients clinical improvement seems to be the only criterion for full thera- 
peutic effect; and since moribund patients may not show clinical improve- 
ment, there is greater danger of overdosage.” 

(g) Strophanthus by Mouth , — Strophanthus preparations are absorbed 
from the stomach and intestinal tract so inadequately as well as so irreg- 
ularly that their oral administratiqn is both unsafe €tnd therapeutically 
unsatisfactory. The sublingual route of administration has been cham- 
pioned by Cornwall, who has gone so far as to assert that “the method is a 
convenient one which does away with the necessity for hypodermic tech- 
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nic” — ^which, if it were true, would be most welcome ncw§. Unfortunately 
his work fails to reveal any convincing evidence in support of the belief, 
Eggleston and White (1927) have shown in careful clinical investigations 
that both the sublingual and perlingual (dorsum of tongue) mptliods of 
administration are unsuitable for therapeutic use of stroplianthin, since 
neither of them results in the absorption of the drug and the development 
of its action on the heart. 

(h) Clinical Toxicology of Digitalh , — There is an unfortunate confusion 
in the literature of the terms “digitalization’’ and “toxic effects”; indeed, it 
would seem that in the minds of many writers they are synonymous. But 
Reid (1927) has called attention to the fact that this is not true, and I 
fully agree with him in his condemnation of the statement (Editorial in 
the Jour. Arner. Med. Assoc., September 10, 1927), “Complete digitaliza- 
tion will cause nausea, vomiting, complete loss of appetite for days, dis- 
turbance of vision, and generally a diminished secretion of the urine, 
' although in the early stages of the large doses of digitalis the excretion of 
urine is increased.” The toxic effects of digitalis are whjII known to be the 
following: Nausea, loss of appetite, vomiting, diarrhea, headache, drowsi- 
ness, mental confusion, visual disturbances, coupled rhythm, partial or com- 
plete heart block, simulation of any of the other spontaneous arrhythmias, 
diminution in secretion if urine, and urticarial and scarlatiniform rashes. 
To be sure, the administration of digitalis to the point of obtaining its full 
effects — i, e,, the achievement of “digitalization” — is usually marked by 
evidences of mild toxicity, but to single out certain of these symptoms as 
invariably marking complete digitalization, is erroneous and dangerously 
misleading. Gastric symptoms do not occur in all cases even if the patient 
is seriously poisoned, and the studies of Gold et al, (1931) have shown that 
an initial stimulation of the vomiting reflex may be succeeded by depres- 
sion of the same, so that to rely greatly upon nausea and vomiting as meas- 
ures of the de^ee of cardiac poisoning may be a very dangerous policy. 
Nor is the typical slowing of the heart always seen. Witness Reid: “In 
some instances, the order is written to repeat the dose unless there is vomit- 
ing or the pulse rate reaches 60. There is no objection to these directions 
provided too great reliance is not placed on their protective influence. It 
must be emphasized that there are some patients who may be seriously 
or even fatally poisoned by digitalis, and yet emesis does not occur. Also 
it frequently happens that the onset of ventricular extrasystoles, if the lat- 
ter are felt at the wrist, may prevent the pulse rate from dropping to 60 a 
minute.” On the same point, Pardep states, “Slowing of the heart is of 
course a well-recognized toxic effect ol digitalis, but it is not so well realized 
that acceleration of the heart or the onset of irregular heart action may 
also be a toxic digitalis effect. If the heart of a sick patient becomes more 
rapid or becomes irregular, the physician might possibly attribute this to 
the cardiac condition becoming worse. This may indeed be so; but if con- 
siderable amounts of a digitalis preparation have been given to the patient, 
it may be a sign of toxic action and indicate cessation of digitalis rather 
than its continuation.” To list disturbances of vision as among the in- 
variable signs of full digitalization is also misleading, for flickering dis- 
turbances are perhaps mure often absemt than present when digitalization is 
n^ached. 

In short, then, by full digitalization is meant the administration of 
digitalis until its full therapeutic effects are obtained, at which time there 
usually also appear mild symptoms of toxicity. The physician should 
familiarize himself with all the signs of toxic action and not be content to 
recognize merely the most familiar ones, such as nausea, drowsiness and 
excessive slowing of the rate. 
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The use of either epinephrine or ephedrine in a patient taking digitalis 
is dangerous. 

(i) Digitalis Dosage for Children . — ^It is usually considered that children 
require proportionately larger doses of digitalis than do adults, but the 
matter has never been exhaustively studied for the reason that complete 
heart failure is very rare in children. In children with normal hearts, the 
studies of McCulloch and Rupe (1921) indicate that between 8 and 20 kilos 
(17.6 and 44 pounds), or up to the approximate age of four years, children 
respond more readily to digitalis than do children above this weight and age, 
and that older children require a larger amount per unit of body weight 
than is required by adults with heart failure. However, there is some reason 
to doubt the exactitude with which the appearance of toxic symptoms, which 
determined the end-point in these normal heart observations, can be com- 
pared with the appearance of full therapeutic effects in adults with diseased 
hearts. 

3. The Use of Diuretics. — Christian (1924) has written, “For the great 
majority of cardiacs with edema, digitalis is a wonderful diuretic and all 
that is needed. Occasionally it needs to be helped. There are very few 
reports, however, indicating either the proportion of cases in which resort is 
had to the diuretic drugs or the percentage of successful results which fol- 
lows upon their use. The present discussion of their merits cannot there- 
fore be as complete as one might wish. 

(a) Theobromine and Theophylline . — The most valuable clinical study 
of the xanthine diuretics that has been performed to date is that of Marvin 
(1926) . Prior to the appearance of his report, though the literature abounded 
in studies of the effects of diuretics on normal animals, one sought in vain 
for a satisfactory study ()f a considerable group of patients on which might 
be based a critical appraisal of the clinical value of theobromine and theo- 
phylline. Marvin studied 77 patients with advanced congestive heart failure 
and no evidences of nephritis; all had gross subcutaneous edema and many, 
in addition, hydrothorax or ascites or both. After thorough digitalization 
had been accomplished and maintenance dosage established and after the 
amount of diuresis thus accomplished with the patients in bed and restricted 
to a fluid intake of 1200 cc. daily had been determined, the use of the xan- 
thines was begun. 

Three drugs were employed, theobromine sodium salicylate, theobromine 
and theophylline, singly if successful, in succession if unsuccessful. Theo- 
bromine sodium salicylate dosage: 40 iu 80 grains (2.6 to 5.3 Gm.) daily 
for five or six days; theobromine in gelatin capsules, 10 grains (0.6 Gm.) 
three times daily for two days; theophylline (theocin), 5 grains (0.3 Gm.) 
three times daily for two days. The results in the 77 cases are as shown in 
the table (Table 47). The arteriosclerotic hypertensive group was over- 
whelmingly in the majority among those who experienced loss, or reduction 
in edema under this treatment. 

“With regard to the relative potency of the three drugs studied . . . 
the superiority of theophylline is too apparent to .require extended comment. 
The distressing nausea and vomiting that so often attend its use lessen the 
enthusiasm one might otherwise feel for this excellent preparation. In 
favor of theobromine sodiosalicylate there is apparently little to be said, 
except that it is tolerated in huge doses. ... A statement frequently made 
in behalf of theobromine sodiosalicylate is that it is freely soluble in water, 
while theobromine is relatively insoluble: a statement quite without sig- 
nificance in view of the fact that the increased solubility decreases its diu- 
retic potency. 

‘‘Theobromine appears to be used but seldom, although our results in- 
dicate that it is far more valuable than its more soluble relative theobromine 
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Table 47. — Effectiveness of Xanthine Diuretics after Digitalis in Heart Disease 


Edema. 


Total 
number 
of cases. 

Removed 

hy 

digitalis 

alone. 

Cases 

remaining. 

Removed 

.. 

diuretics. 

Much 

redu(!cd 

diuretics. 

Partially 

reduced 

by 

diuretics. 

Unaffected. 

77 

36 (47 per 
cent) 

41 

13 (31 iier 
cent) 

5 (12 per 
cent) 

5 (12 per j 
cent) 

1 

18 (44 per 
cent) 


sodiosalicylate. It not infrequently causes diuresis when the latter prep- 
aration has completely failed, and it is equally free from undesirable side- 
actions. That absence of water solubility is of no importance whatever is 
'indicated by the fact that theophylline, the most potent of the xanthine 
diuretics, is equally insoluble.” 

Repetition of Diuretics. — ^There were many opportunities for repeat- 
ing diuretics that had been given once without result. The repetition was 
found valueless; in no instance was there a response to subsequent courses 
of a drug that had proved useless at its first exhibition. Not infrequently, 
however, patients who liad shown no diuresis after theobromine sodiosal- 
icylate reacted most satisfactorily to theojihylline. If the customary doses of 
these drugs were found ineffective, they were often repeated in larger 
amounts: 5.3 Gm. of theobromine sodiosalicylate daily, 3 Grn. of theo- 
bromine daily, and 2 Gm. of theophylline daily being the usual maximal 
doses. In no patient of the present scries did increased dosage cause diure- 
sis after the customary doses had failed, and the larger amounts of theo- 
phylline invariably provoked severe vomiting, which sometimes persisted 
for several days. It was sometimes necessary to administer an effective 
diuretic five or six times to cause the complete disappearance of edema; 
with a single exception, the diuretic response to the first course of the drug 
was the greatest. This was probably due, in part at least, to the fact that 
there was a larger amount of edema fluid available for removal at the be- 
ginning of treatment.” 

(b) Novasvjrol {Merbaphen) and Salyrgan (Mcrsalyl ) . — Novasurol is 
the double salt of sodium mercurichlorphcnyl oxyacetate with diethylbar- 
bituric acid (barbital) . It was introduced a number of years ago in Germany 
for the intravenous treatment of syphilis, but its pronounced diuretic prop- 
erties were early noticed and first reported by Saxl and Heilig (1920). 
Salyrgan, which is prepared by the action of mercury acetate and methyl 
alcohol on salicylallylamido-o-acetic acid and subsequent conversion to 
the sodium salt, is a more recent product. In the last few years numerous 
reports have appeared on the diuretic effects of these drugs, most of them 
favorable — ^to the effect, indeed, that these mercurials are superior to all 
other diuretics in congestive heart failure. The actions may be summarized 
as follows: (a) The excretion of water and chlorides is greatly increased, 
the increase in chloride excretion exceeding that of the water; (b) diuresis, 
when it occurs at all, begins within two or three hours after the injection, 
reaches its maximum in from eight to twelve hours, and thereafter steadily 
declines; (c) diuresis has usually ceased within twenty-four hours, but 
occasionally extends into the next day; (d) there is little or no effect upon 
inflammatory exudates; (e) a certain number of individuals exhibit un- 
pleasant, and even alarming, reactions. There is difference of opinion as to 
the site of action, whether upon the kidneys themselves or upon extrarenal 
tissues; most probably it is a combination of both types of action. 
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The N.N.R. preparations consist of ampules of 1 cc. of 10 per cent solu- 
tion; dose 1 to 2, or at most 4 cc., at intervals of four to seven days. Either 
the intramuscular or intravenous route may be employed, the latter pref- 
erably. As evidence of the relief often afforded by these drugs, a typical 
case report is here given (Crawford and McIntosh, 1925) : 

• “Case 2. — S. M. Hosp. No. 4851. The patient was a man thirty-one years of age. 
On admission he was dyspneic and cyanotic. The heart was enlarged and there were 
mtolic and diastolic murmurs to be heard at the apex. The pulse was rapid and irregular. 
There were moist rfiles all over the chest but no fluid in the pleural cavities. The liver 
was enlarged and there was well-marked ascites. There was eaeraa of the legs. Digitalis 
slowed the heart but failed to alter the edema. Diuretin also failed to produce any action. 
Theocin produced a slight diuresis but caused symptoms of gastric? irritation. Novasurol 
injection produced a marked improvememt. Dyspnem and cyanosis disappeared. The 
edema of the legs and the ascites disappeared and the liver was reduced in size. Improve- 
ment continued without further injections. The diagnosis was mitral stenosis; auricular 
fibrillation; acute cardiac decompensation.” 

Hyman and Fenichel (1932) have given salyrgan in 69 cases, producing 
satisfactory diuresis in 64. Keith ct al have shown that these drugs arc 
oftentimes more effective if combined with a low salt, low fluid diet, and 
ammonium chloride in large amounts. The reader is referred to the dis- 
cussion of these matters in the chapter on Nephritis (p. 461). 

Marvin (1926), it should be noted, doubts the superiority of this new 
diuretic. He points out that many of the enthusiastic statements in the 
literature are not supported by case records or details of the medication 
other than the employment of novasurol, and that certainly in some instances 
digitalis and the xanthine diuretics were discarded as ineffective when in- 
adequate doses had been given. In Marvin’s comparative study of the 
effects of novasurol and theophylline he used cases of advanced congestive 
heart failure characterized by large amounts of edema and no evidences of 
renal disease. They were kept in bed on a restricted daily fluid intake and 
thoroughly digitalized. As soon as the diuresis from the digitalis had ceased, 
or was it apparent that diuresis would not occur, an adequate dose of novas- 
urol was given, to be followed, when its diuretic effect had ceased, by an 
adequate dose of theophylline (or the practice was reversed, the theophylline 
being given first to be followed by novarsol) . The results were determined 
by measurement of the urinary volume, reduction of edema and changes in 
body weight. 

It would seem from Marvin’s work that, if digitalis has been given full 
chance, and that if either the novasurol or the theophylline is given in suf- 
ficient dose, there is little to assist one in choosing between these two diu- 
retics, for each drug failed to cause diuresis in the same number of cases and 
was partially or entirely successful in the same number. It is important to 
note, however, that novasurol caused diuresis after theophylline had failed 
much more often than theophylline succeeded after a novasurol failure. In 
the studies of Herrmann et al, (1933) there was shown to be a distinct ad- 
vantage gained from alternating the older xanthine diuretics with these 
newer mercurial drugs. 

Novasurol Toxicity. — Marvin observed undesirable side-effects in the 
majority of instances, but in only 2 of the 26 patients were these serious 
enough to prevent further administration. He felt that abscesses could be 
avoided by giving the drug intravenously but that colitis and collapse could 
not be adequately safeguarded against. Wiseman (1932), too, has preferred 
the intravenous route, but in a remarkable ease in which he maintained sat- 
isfactory diuresis during a period of five years with the practically unin- 
terrupted injection of 2 to 4 cc. of salyrgan at intervals of five to seven days, 
toxle effects were not seen, though they did appear when he changed to 
novasurol. The only occasions on which diuresis did not follow the injec- 
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tions were when the abdomen was greatly distended with fluid, “which pre- 
sumably caused pressure on important veins”; after paracentesis the diu- 
retic response was at once obtained. 

Hyman and Fenechcl (1932) saw no evidence of renal damage in their 
series. 

(c) Urea, — Urea as a diuretic has been alternately praised and con- 
demned for some years, perhaps due to a paucity of reliable clinical data 
upon which to base the rationale of its use. In a rather limited study, 
Oawford arid McIntosh (1925) have used it satisfactorily in cases of ad- 
vanced heart failure where the other usual methods did not suffice to remove 
the edema. In these cases, urea in doses of 1 to 2 ounces (30 to 60 Gm.) 
per day increased the amount of the urine and reduced the edema. The 
response after administration was rapid, but the effect passed off in a short 
time, unless the dose was repeated. Tliey gave the drug in a little water 

^ after meals; it is objectionable in taste. 

Others have given up to 90 or 100 Gm. daily. 

(d) Acid Salts {Ammonium Chloride, etc.). — It is becoming a rather 
firm clinical impression that the best use of these drugs is to prepare the 
way, as it were, for the mercurial diuretics. Read the subject of edema in 
the chapter on Nephritis, particularly the portions pertaining to water and 
salt excretion and acid-base balance. 

ie) Mechanical Measures for Reduction of Edema. — See page 477 in the 
chapter on Nephritis. 

4. Catharsis. — Saline cathartics are not so much used nowadays since 
we have learned more about the proper employment of digitalis; however, 
they have an important and proper use, for in some cases in which digitalis 
and the diuretics have failed to completely reduce the edema, and especially 
to entirely “wTing out” the liver, catharsis will accomplish this desirable 
end. The ac(ieptable saline cathartics are listed on page 477. 

5. Quinidine. — Quinidinc has come to have an important place in the 
treatment of heart failure. The use of tlie drug is described in the discus- 
sion of auricular fibrillation, on page 516. 

6. Oxygen. — Used as in the treatment of pneumonia (sec p. 132), oxygen 
is beginning to have a vogue, but because of the difficulties in the way of 
accurately judging the real value of such measures, it seems to me too soon 
to be certain of its worth. Hamburger, Katz, Colin (1932) and their asso- 
ciates, after a study of the literature and several cases of their own, felt that 
the role of oxygen will probably prove to be to add to the comfort of patients 
who have definite pulmonary complicNations—congestion, consolidation, in- 
farction, edema, etc. “Miracles are not to be expected, and in the presence 
of prolonged, advanced, i)rogrcssive cardiac disease, as is true also of other 
available therapeutic measures, oxygen cannot achieve the impossible.” 

7. Thyroidectomy. — In a small scries of patients with congestive heart 
failure who had practically no cardiac reserve after prolonged periods of 
adequate medical treatment with complete rest in bed, Blumgart et al. 
(1933) have performed total ablation of the normal thyroid gland. They 
are convinced that the return of the ability to be up and about without 
symptoms or signs of congestive failure warrants resort to the measure in 
instances in which the operative risk would be fair. 


ANGINA PECTORIS 

Angina pectoris is a serious malady that is widespread throughout the 
world, affecting everywhere men much more often than women. It has 
probably been recognized since classical times, but the first complete descrip- 
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tion of the disease was made by Heberden before the Royal Uollege of 
Physicians in London, in 1768. Angina pectoris is preeminently a disease 
of the intellectual classes, those upon whom rest the political, professional 
and business worries of the world, but it is by no means unknown among 
purely physical laborers; indeed. Boas and Donner (1932) are pursuing 
investigations which already point to an astonishingly high incidence among 
the industrial working classes. The age of onset is usually in the late fifties, 
fewer cases occurring in the forties, and cases below thirty being extremely 
rare. The actual cause of the malady is unknown. One explanation for the 
pain is that it arises directly out of spasm of the coronary arteries, but the 
view that is rapidly gaining the most adherents is that it is the result of 
anoxemia of the myocardium and is therefore muscular in origin. The coin- 
cidence of angina and anemia, functional nervous and mental disturbances, 
gallbladder disease, and particularly diabetes mcllitus is beginning to be 
statistically studied. The symptoms are very typical and it is upon them 
and the history that diagnosis must be based for the physical signs and 
laboratory findings are not characteristic. The anginal attack is a sudden 
vicelike gripping of the thorax, usually centering behind the sternum, with 
pain that is more often crushing than knifelike, and accompanied by an 
agonal sense of impending death. When the pain radiates it is nearly always 
into the left shoulder and down the left arm. Such an attack may be pre- 
cipitated by unusual exercise or, in the more severe cases, by the most ordi- 
nary movements of the body ; in some cases emotional stresses or crises are 
the more potent causes. The paroxysm is characterized also by one other 
conspicuous feature, the immobility of the patient; he may elect to stand 
or to sit bolt upright (he rarely reclines) , but whatever his posture he re- 
tains it fixedly, rarely even emitting a groan despite his pain, until the attack 
has passed. The paroxysm may last only a few seconds or it may persist 
for several minutes; if it lasts more than a quarter hour, the observer does 
well to suspect coronary occlusion (see p. 549) . The disease does not run 
a typical course, but the average individual dies within five or six years 
after the initial seizure; some die in the first attack and others there are 
who live fifteen or twenty years with the affection, though these latter are 
perhaps rare. Some individuals have several seizures during each day, 
others have them less frequently, and in rare instances there may be a 
period of a year or more entirely without attacks. Death is cither sudden in 
an attack or it may occur as a result of coronary occlusion ; or of course the 
patient may succumb to heart failure or other complications, but it is as- 
tonishing how often angina recedes before intercurrent diseases. 


THERAPY 

(a) For Immediate Relief. — Nitrites . — Lauder Brunton introduced 
amyl nitrite in 1867 and William Murrcl nitroglycerin in 1879. These two 
drugs arc now more often used than any others to promote rapid coronary 
dilatation and relief from the anginal spasm. Amyl nitrite by inhalation 
often brings relief in thirty seconds to one minute and may be conveniently 
carried on the person in the form of a box of the 5-minim (0.32 cc.) “p^^rls,’’ 
one of which is easily crushed in the handkerchief for inhalation. There are 
several objections to this preparation, however. The relief is not so certain 
as with nitroglycerin, especially in the severe cases; the odor is often objec- 
tionable to patients and also to others who may be nearby when the neces- 
sity to use it arises ; and the effect persists for only fifteen minutes to half 
an hour at most. Nitroglycerin is usually preferred for the following reasons: 
It may be conveniently prescribed in the form of hypodermic tablets of 
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Koo grain (0.00065 Gm.) which are not volatile, do not quickly deteriorate, 
and are less expensive than the amyl nitrite pearls ; several tablets may be 
taken at one time with as great convenience as a single tablet ; and the effect 
lasts for half an hour to an hour. It is slower in action, however, than the 
amyl nitrite, two or three minutes being required for full effect. The 
average dose of this drug is one tablet (Moo grain) to be dissolved under the 
tongue, but it must often be used in much larger doses, as in the following 
severe cases reported by Ingals and Meeker: 

^'Nitrites'are among the most valuable remedies, but they are commonly 
given in insuflScient doses. X found the most satisfactory preparation a 
hypodermic tablet of nitroglycerin of Moo grain, which was found to act 
more promptly and effectively than otherwise, when allowed to dissolve on 
or beneath the tongue. In this way its full effects were experienced in from 
one to three minutes, whereas, if it had been taken into the stomach, only 
about half the efficiency was experienced, and it did not appear for about 
' ten minutes. Frequently two or more of these tablets were taken at once, 
and they were repeated every few minutes until the desired effect was ob- 
tained. Often as many as ten or a dozen were taken in two or three hours. 
As much as 15 to 20 hundredths of a grain three times a day has been rec- 
ommended in severe cases. A physician told me of one patient who took 
100 of the Moo "grain nitroglycerin tablets in one day with the effect of 
relieving a severe angina, and at that time he said the pain had not returned 
for three years. X usually took four or five of the tablets daily, and when 
the pain was worse or more persistent, ten or twelve. Frequently after 
these larger doses he would be entirely free from pain all the next day. 
From ray personal observation, I think these large doses arc often needed; 
and if the physician feels his way with gradually increasing doses, no harm 
will come from them unless they cause too much headache. Osier thinks 
nitrogtycerin is too timidly used and is then abandoned as ineffective. . . . 
The patient should be warned of the possible dizziness, the flushing of the 
face and the headache resulting from its use, and should be assured that 
these disorders will do no harm. I have found it a good plan to give the 
patient Moo grain or more at once, so as to learn its effects before he leaves 
my office. After the susceptibility has been determined, it is best to give 
a full dose when attacks come on. It may be repeated as often as necessary 
to accomplish the result, except when it causes too much headache. The 
headache is sometimes relieved by repeating the dose. The remedy does 
no harm even from prolonged use.” 

Prodger and Ayman (1932) have pointed out that the earlier physicians 
were more fearful of possible harmful effects from nitroglycerin than are we 
of today. In their own series of 110 cases they observed 4 alarming re- 
actions, but Sprague and White (1933) have observed such reactions in only 
3 of their 900 cases in private practice. This certainly does not seem to 
me a very alarming proportion; however, the latter authors point out that 
it is an easy routine procedure in the office to try Moo ¥200 grain (0.00015 
to 0.0003 Gm.) sublingually in each new case. 

Sodium nitrite, erythrol tetranitrate and mannitol hexanitrate are not 
suitable for use in an acute seizure, but are described in conjunction with 
the other remedies (see p. 644) employed in the attempt to lessen the fre- 
quency of attacks. 

Alcohol , — Heberden advised the use of this drug in his original descrip- 
tion of the disease in the following words: ‘^Quiet, and warmth, and spiritous 
liquors, help to restore patients who are nearly exhausted and to dispel the 
effects of a fit when it does not soon go off.” We should not allow the present 
pother over alcohol as a “poison” to blind us to the virtues of this drug, 
for it will sometimes bring about prompt relief from the attack, occasionally 



544 


TREATMENT IN GENERAL PRACTICE 


being effective when the nitrites fail. The dose should be large, 1 to 3 ounces 
(30 to 90 cc.) of a good whisky or brandy. 

Oxygen , — ^Boothby (1932) has pointed out the advantages that might, 
accrue from a brief administration of oxygen to the patient whose attacks 
usually come when he is at rest and who could probably manipulate the 
apparatus himself. However, the dangers of keeping oxygen under pressure 
in the home for long periods are certainly groat. 

Morphine , — For the relief of a prolonged attack morphine may be neces- 
sary, but when the attack persists for more than five minutes and requires 
a large dose of morphine to bring it under control, coronary occlusion should 
be strongly suspected (see p. 549). 

Harmful Drugs , — ^The experience of Cottrell and Wood (1931) indicates 
that both epinephrine and ophedrine should not be used in angina. 

(6) To Lessen Frequency and Severity. — Rest and Relaxation . — If the 
overworked, overworried, overwrought individual with angina pectoris can 
be brought to relinquish in whole or in large part his professional or business 
affairs, and can be brought to adopt the mode of life of a person of indolent 
habit and independent means, and can be induced to journey south in a 
leisurely fashion during the inclement months, going preferably to a spa, 
and can be reeducated to cat slowly of light foods in small amounts — that 
is to say, if all that is practically impossible for the average competing 
individual in a work-a-day vrorld can be accomplished, then the patient 
may be said to have the best chance of prolonging his life beyond the four 
or five years allotted to most of his fellow sufferers. Even under these ideal 
circumstances, however, resort is practically always had to the following 
measures in an attempt to lessen the severity of the disease. 

Nitrites , — Erythrol tetranitrate and mannitol hexanitrate are not suitable 
for the control of an acute paroxysm for the reason that their effect does 
not usually come on until twelve or fifteen minutes have elapsed but it then 
lasts in some degree for three to five hours, which causes these preparations 
to be preferred in attempting to forestall the attacks. In an individual who 
is having many attacks during the twenty-four hours it is sometimes pos- 
sible to lessen both their number and severity for a time at least by the faith- 
ful use of either of these preparations; the result is especially gratifying in 
the cases characterized by nocturnal attacks which make the nights very 
miserable. Erythrol tetranitrate is obtainable in % and y> grain (0.015 and 
0.03 Gm.) tablets; the effective dose is % ^ 1 grain (0.03 to 0.06 Gin.) 
every four to six hours. The mannitol salt is not always easily obtainable 
in America, but in England it appearsron the market in y*, ^ and 1 grain 
(0.015, 0.03 and 0.06 Gm.) tablets; it has the same dosage as the erythrol 
Both these preparations are quite expensive. 

Sodium nitrite produces its effect in about five minutes, but this effect 
usually persists no longer than an hour or two hours at most. It also causes 
gastric disturbances in most individuals. The drug is given in capsule in a 
dose of 2 to 3 grains (0.13 to 0.2 Gm.). Many practitioners feel that this 
salt is more effective in patients having more or less continuous pain if it is 
combined with an equal amount of sodium or potassium iodide. 

Theobromine and Theophylline , — ^The first report of an attempt to utilize 
the vasodilator effect of the xanthine diuretics in the treatment of angina 
pectoris was made by Askanazy, in 1895, and was followed, in 1902, by the 
following enthusiastic statement by Breuer: ‘Tn regard to the effect of 
theobromine I can, on the basis of now more than five years' experience, 
only confirm the results of Askanazy throughout, and I cannot refrain from 
saying that I consider his recommendation of theobromine in the treatment 
of cardiac asthma and of angina pectoris to be one of the most praiseworthy 
therapeutic attainments of the last ten years." The drugs have been slow. 
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however, in becoming popular with the profession, probably for the reason 
that they nearly always cause unpleasant symptoms after a while if taken 
•in effective doses. A thorough study of a number of these xanthines has 
been reported by Gilbert and Kerr (1929), a summary of which I shall 
present here: 

Conditions of tiik Study. — There were 86 patients, all ambulatory but 
none engaged in hard manual labor. The bowels were kept open with liquid 
petrolatum or several glasses of warm water on rising, occasionally a cath- 
artic; no other drugs were used. Rest before anti after meals was enjoined 
but the daily life was not otherwise altered. 

Dosage and Administration. — ^The customary doses were as follows: 
Theobromine, 5 grains (0.3 Gm.) ; theobromine sodium acetate, 10 grains 
(0.7 Gm.) ; theobromine sodiosalicylate, 10 grains (0.7 Gm.) ; theobromine 
calcium salicylate, from or 10 grains (0.5 or 0.7 Gm.) ; theophylline, 
2 grains (0.1 Gm.) ; theophylline sodio-acetate, 4 grains (0.3 Gm.) ; theo- 
^ phylline-ethylenediaiirine, from 114 f^o 3 grains (0.1 to 0.2 Gm.). These 
drugs were usually given in capsules, except theobromine calcium salicylate 
(theocalcin) , and thcophyllinc-ethylenediamine (euphylline), which were 
given in the tablet form. Four doses a day were usually given, but this, as 
well as the dosage, was shifted about when made necessary by unpleasant 
after-effects. In the same way the time of administration was varied and 
shifted about to the time when it was found to cause the least untoward 
effect. In some cases it was given before meals, and in some cases after 
meals. ''A physician patient discovered that, while he had nausea when the 
drug was taken either on an empty stomach or after meals, he had no ill 
effects vrhen he took part of his meal, then the drug, and then the rest of his 
meal. This we found to apply in a great many cases. Another patient dis- 
covered that she had unpleasant symptoms only when she took the theo- 
bromine and had tea with her meal.” 

The drug was usually given for the first four days of each week and 
omitted the last three because in this way it was felt that nausea and other 
unpleasant symptoms were best avoided (though it should be noted that 
Musser, 1928, has reported a series in which theophylline-cthylenediamine 
was taken for many weeks without any unpleasant symptoms; at least he 
reported none) , and because a tolerance is prone to appear in many patients. 
Because of this latter tendency, the drugs were in the beginning alternated, 
using one one week and another the next, or shifting them about from 
time to time. Later in the study each of the preparations was tried in 
succession, and then the two were alternated that gave the best results with 
the least discomfort, adhering still to the four-day dosage and three-day 
rest periods. 

RekSULts. — I have summarized the results in Table 48. If there was any 
difference between the theobromine preparations it was in favor of the 
acetate salt, probably because of its 60 per cent theobromine content against 
46 per cent in the salicylate. Thcophylline-ethylenediamine seems to have 
come out best in the trial, because though at times it seemed not to be quite 
as effective as the theobromine preparations, there were some cases which 
responded to it which did not respond to theobromine. In some instances 
in which there was inadequate response with 1^4 ^ains (0.1 Gm.) four 
times a day, very satisfactory results followed doubling the dose. 

Unpleasant Effects. — ^The untoward effects consisted of nausea most 
frequently, emesis, a burning pain in the epigastrium or under the sternum, 
palpitation, dizziness, headache, ‘'nervousness” and a few other scattering 
complaints. These symptoms are grouped under imtoward effects and clas- 
sified again as none, slight, moderate or marked, as shown in Table 49. 

Only two patients who experienced marked nausea had eveto moderate 
35 
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relief, but each of these obtained a moderate degree of relief with slight or 
moderate untoward effects when shifted to another one of the drugs. On 
the basis of a minimum of untoward effects, theobromine calcium salicylate 
mote than challenged theophylline-ethylenediamine, but the beneficial 
effects of the theophylline were perhaps slightly greater and, as previously 


Table 48. — ^Effectiveness of Xanthine Diuretics in Angina Pectoris 



No. 

cases.* 

Effect on pain. 

Marked. 

Moder- 

ate. 

Slight. 

None. 

Theobromine 

14 

3 

6 

1 

4 

Theobromine sodium acetate 

69 

37 

11 

1 

20 

Theobromine sodium salicylate ... . 

69 

38 

10 

1 

20 

Theobromine (jahiium salicylate .... 

89 

27 

3 

2 

7 

Theophylline sodium acetat(*. 

14 

2 

5 

1 

6 

Theophyllimi-ethylenediamino 

43 

28 

3 

3 

9 

Totals 

248 

135 (54 

38 (16 

9 (3 

66 (28 



per cent) 

per cent) 

per cent) 

per cent) 


* I'he total nuiiiher of patients was only 86, but a trial of several of the drugs was 
made on each. 


mentioned, it replaced the theobromine salt rather well when the latter had 
failed. 

Benzyl Benzoate . — In 1921, Spach reported 6 cases of angina pectoris 
in which more or less complete relief followed the use of benzyl benzoate, 
and, in 1924, Babcock reported 20 cases similarly treated. Of Babcock^s 
cases, 6 were so distinctly relieved as to justify daily employment of the 


Table 49. — Unpleasant Effects of Xanthine Diuretics in Angina Pectoris 



No. 

cases.* 

Marked. 

Moder- 

ate. 

Slight. 

None. 

Theobromine 

14 • 

4 

3 

1 

6 

Theobromine sodium acetate 

69 

8 

9 

16 

36 

Theobromine sodium salicylate 

69 

8 

7 

13 

41 

Theobromine calcium salicylate .... 

39 

0 

0 

7 

32 

Theophylline sodium acetate 

14 

6 

3 

3 

2 

Theophylline-ethylenediamine 

43 

2 

1 

7 

33 

Totals 

248 

28 (11 
per cent) 

23 (10 
per cent) 

47 (19 
per cent) 

150 (60 
per cent) 


The total number of patients was only 86, but a trial of several of the drugs was 
made on each. 


drug for many months, a few were slightly relieved, and the remainder were 
not helped at all. The drug is probably effective in Babcock's opinion only 
in those cases in which vascular tension or spasm produces such a degree of 
ihtra-aortic pressure as to pinch the sensory nerve endings richly supplied 
to the aortic coats, in accordance with Sir Clifford Allbutt’s explanation of 
angina pectoris. 




ANGINA PECTORIS 


547 


Regarding dosage, Babcock says: “As a general rule, 30 drops, poured 
directly from the bottle, are ordered four times daily. In no instance have 
harmful effects been detected. Administered in milk or cream, it does not 
appear to disturb the stomach.” 

Sedatives. — In a few cases, 10 to 20 grains (0.65 to 1.3 Om.) of sodium 
or potassium bromide three times daily will serve to lessen the number of 
paroxysms, while there are other individuals who will be able to get through 
the night by taking a full dose of veronal (barbital! upon retiring — 10 grains 
(0.65 Gm.)'. Codeine sulphate, Y 2 I grain (0.03 to 0.06 Gm.l, is much 
more likely to prevent the night attacks. However, the number of patients 
with true angina who arc relieved by the use of sedatives is extremely small. 

Digitalis and Quinidinc. — There is no indication for the use of digitalis 
in the treatment of angina pectoris except when congestive heart failure 
supervenes. Fenn and Gilbert (1932) believe that the possibility of the 
drug actually causing cardiac pain has not received the attention it deserves, 
a thesis which is likely to prove difficult to defend. Quinidinc' is definitely 
contraindicated. 

Magnesium Chloride. — In cases responding to none of the* of her rc'inedial 
agents, Bandman (1933) has tried intravenous injections of sterile^ 10 per 
cent solution of magnesium chloride thrice weekly, beginning with 5 cc. and 
gradually increasing to 10 cc. Immediate reaction of heat, much as occurs 
in connection with injections of calcium salts (see p. 714), was noted in each 
instance. Twenty-nine of his 50 patients showed considerable diminution 
in frequency and severity of attacks, the greater number being amcmg those 
who also had hypertension. During the course all other mc'dication was 
discontinued; twelve injectiems were given in the majority of instances. 

Surgical Procedures. — At the present time two surgical measures are 
before the profession, cervical sympathectomy and paravei’tebral alcohol 
block. Both arc major procedures and should therefore be resorted to only 
in the most severe cases. However, since they do give a considerable degree 
of relief from pain in the majority of cases, and as the early objection to 
their use — namely, that the absence of pain as a warning signal would lead 
to ovcrindulgence and earlier death in most cases — has not been statistically 
supported, I see no reason why these surgical measures should not become 
increasingly popular for the relief of those cases in which there are no signs 
of grave cardiac pathology. 

(а) Cervical Sympathectomy. — ^Jonncsco, in France, reported the first 
operations of this kind in 1916, but the work was not considerably studied 
until interest was revived in it by Coffey and Brown, in 1923, in the United 
States. Yater and Trewhella (1931), following a very poor result, were led 
to scrutinize the type of treatment very closely. From their study of the 
literature and their own experience, the following case, for and against the 
procedure, was made out: 

For: (1) Complete relief of the original pain in 40.5 per cent of cases 
and partial relief in 27 per cent; (2) low immediate operative mortality 
when cases associated with syphilitic aortitis are eliminated. 

Against: (1) No relief or only partial relief in 53 per cent of cases; (2) 
postoperative appearance of annoying paresthesias, new pains or other evil 
complications in 31 per cent of cases; (3) effectiveness of nitrites for indi- 
vidual attacks of pain is certainly much more than 40.5 per cent of cases; 
(4) apparent absence of influence upon the course of the disease. 

According to Telford (1932), the operation has never found favor with 
British physicians, and I am sure that in America it will be decrcasingly 
performed except in exceptionally severe, but uncomplicated, cases. 

(б) Paravertebral Alcohol Block. — ^^The most recent review of this 
method, introduced by Swetlow in 1926, which I can find is that of Levy and 
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Moore (1931). There were available records of 68 cases, including their 
own 9, but only 49 with adequate data. Results: (o) 51 per cent of the 
patients obtained complete or almost complete relief, improvement was noted 
in 34 per cent, and in 15 per cent the operation was a failure. Benefit varied 
from slight and temporary to striking and long lasting (1 case, sixteen 
months) ; (b) a majority of the patients after injection suffered from hyper- 
esthesia of the chest wall and painful, sometimes terribly painful, intercostal 
neutitis; these distressing symptoms sometimes lasted for six weeks; (c) 
■many patients had fever for a few days to a week after operation; in 2 
cases, effusion into the left pleural cavity followed the injection. Molitch 
and Wilson (1931) have reported an instance of Brown-S6quard paralysis 
which lasted for many weeks. 

Glucose and Insulin . — Smith (1933) has reported his careful study of 
6 severe cases in which he used glucose and insulin for periods varying 
from two to seventeen weeks; 5 units of insulin before breakfast and 
before the evening meal, each dose being followed by 30 Om. of glucose 
taken with the meal. All conditions as to work, rest and other medication 
were maintained during the study just as before it began. In all instances 
the relief obtained after being on the treatment for awhile was almost 
complete and when the pain returned after the conclusion of the study it 
was again overcome by return to the glucose-insulin therapy. Smith feels 
that anginal pain is related to faulty carbohydrate metabolism in the heart 
and that insulin acts immediately through its stimulating effect upon gly- 
cogen metabolism in the organ and progressively by promotion of the com- 
bustion of fat, thus leading to the early resolution of atheromatous changes 
in the coronary arteries. The new trend in thinking with regard to angina, 
which approaches the manifestations in the disease as evidences of “altered 
physiology” (I find this term mightily pleasing for it is t)ne more weapon 
with which to batter at the wall of dead-house pathology which the last 
generation erected around us), is most interesting. 

Muscle Extracts (“Circulatory Hormones ”) . — Following the preparation 
by Schwarzmann (1928), of Odessa, of an extract from skeletal muscle with 
which he was able to demonstrate depressant circulatory effects, there has 
appeared on the Continental market a considerable number of such sub- 
stances, the principal ones being myoston, myotrat, angioxyl, entonon, 
lacarnol and padutin (fonnerly kallikrein). This last, the preparation of 
Frey-Kraut, is obtained from the urine but formed in the pancreas, and tp 
it has been applied the title “hormone.” Indeed, it seems probable that its 
true hormonal action upon vessel caliber will eventually be shown; it is 
furthermore likely that the active ingredient in all the extracts from muscles 
and other organs depend for their activity upon the content of this sub- 
stance. 

So far as I am able to determine (it is a difScult literature because of 
the multiplicity of preparations), the effect in hypertensive cases is very 
variable and probably upon the whole of little value, but in angina pectoris 
excellent results seem often to be obtained — severity and frequency of 
attacks both being favorably influenced. The majority of writers upon the 
subject, as well as most of those experienced with the extracts who answered 
von den Velden’s (1931) questionnaire, are in agreement upon the point. 
The most recent publication to come to my attention is that of Fleishmann 
(1932) who, having reported favorably to von den Volden on 25 cases of 
angina pectoris, now substantiates that opinion upon a much larger ex- 
perience. The controversy over superiority among the pr£p.aration8, and 
the details of administration, need not concern us here for the new sub- 
stanch are not yet so far as I am aware generally available in this country. 
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CORONARY OCCLUSION 

The correlation of bedside and pathologic findings in coronary occlusioit, 
with the resultant recognition of it as a definite clinical syndrome, has taken 
place only in this present century. Thrombus formation is the commonest 
cause of the interference with the coronary circulation. As in angina 
pectoris, the victims are usually men past fifty years of age. Except when 
death is sudden, the salient features of acute occlusion are the following: 
(o) Sudden severe anginoid pain, which is substernal or upper abdominal; 
(6) pinched, ashen gray or very pale facies often associated with a feeling of * 
impending death; (c) acute emphysematous distention of the lungs with 
dyspnea or orthopnea and moist crackling rales at the lung bases, together 
with the onset of acute heart failure; (d) an early thready pulse with almost 
any form of arrhythmia; (e) sudden drop in systolic pressure; (/) a diffuse, 
scarcely palpable cardiac impulse; (g) distant heart sounds and often a 
, gallop rhythm ; (h) a localized, evanescent pericardial friction rub; (0 short, 
mild fever with leukocytosis; and (j) inversion or iso-electric position of 
the T wave and sometimes evidence of intraventricular block in the electro- 
cardiogram. Coronary occlusion is often associated with or is the cause of 
abdominal signs and symptoms, and occasionally it will closely simulate an 
acute surgical condition of the abdomen. Frequently the underlying coro- 
nary pathology is entirely overlooked, and these cases are diagnosed as 
''acute indigestion.*' One should listen carefully to the history of the attack 
as given; the prior history, especially, will often give an inkling of the nature 
of the attack from the mild angina and shortness of breath described by 
the patient. Fixation in a definite position is not the rule as it is in a se- 
vere attack of angina pectoris. 

Many of these patients die after lingering for a few days to weeks, but a 
certain number recover to a surprising extent. Conner and Holt (1930) 
have studied the records of 287 cases and find (a) immediate mortality in 
first attacks, 16.2 per cent; (6) 75 per cent of the survivors were in good 
health at end of one year, 56 at two, 21 at five, and 3.4 per cent at end of 
ten years; (c) a single attack only was recorded in 67 per cent of all the 
patients, two attacks in 24 per cent, three attacks in 4 and four to seven 
attacks in 5 per cent. 

THERAPY 

Morphine. — Large doses are required to relieve this pain, perhaps as 
much as 1% grains in the first twenty-four hours. 

Nitrites. — This group, so valuable in the treatment of angina pectoris, 
is of little value here. 

Sedatives. — Even with the large doses of morphine the patient is not 
infrequently in a state of continuous mental anguish. Scopolamine hydro- 
bromine (hyoscine hydrobromide) may be safely used in addition to the 
morphine in hypodermic doses of %oo to 14oo grain (0.0002 to 0.0003 Gm.). 
Later, the milder sedatives may be effective, such as sodium bromide and 
chloral hydrate, 10 grains (0.65 Gm.) each, or 7^4 to 10 grains (0.5 to 0.66 
Gm.) of veronal (barbital). 

Digitalis. — Full digitalization is indicated in the presence of rapid heart 
failure. For methods, see page 529. 

Theobromine and Theophylline.— As in angina pectoris, the xanthine 
diuretics are sometimes of value for their ability to dilate the coronary 
vessels. Musser (1928) has reported a number of cases in which theophyl- 
line-ethylenediamine, especially, was of some value in patients with a mild 
degree of occlusion. For the methods of using these drugs, see page 644. 

Oxygen. — ^Barach (1932) has reported favorably upon the ^effects of 
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oxygen, administered as in pneumonia, in 4 cases; Gilbert (1933) also be- 
lieves it to be of value. 

Complications. — Ventricular tachycardia seems to call for quinidine; 
Levine (1932) has found epinephrine of great value in the opposite condi- 
tion, heart block. There is increasing impression that insulin should be 
withheld if possible in diabetics; Levine feels that death was caused by its 
use in one case against his wishes. 

Rest. — Patients who survive the acute stage are in constant danger of 
sudden -death, and should not only be kept at absolute rest in bed for at 
least a month, but should be permitted finally to return to only very re- 
stricted activity. 


AORTITIS AND ANEURYSM 
(See under the Treatment of Syphilis, p. 177) 


THROMBO-ANGHTIS OBLITERANS 
(Buerger’s Disease) 

This peculiar disease is an inflammatory infection of the deep-seated 
arteries and veins and the superficial veins of the lower extremities, oc- 
casionally of the upper extremities. It occurs principally in middle-aged 
male Jews, though women, in whom it seems to be a milder affection, and 
Gentiles are occasionally afflicted. The etiology of the disease is entirely 
unknown, but it is generally conceded that excessive smoking plays some 
part. The independent studies of Sulzberger and Harkavy and their asso- 
ciates indicate that there may be such a thing as allergic sensitiveness to 
tobacco pnderlying many of the cases. The character of the lesion suggests 
either a toxic or bacterial exciting factor; there is acute inflammation -with 
occlusive thrombosis, organization or healing, canalization of the clot, dis- 
appearance of the inflammatory products, and the development of fibrotic 
tissue that binds together the artery, vein and nerves. The cardinal signs 
and symptoms of the disease, which usually develops insidiously, are pain 
in the calves or feet, which is severe and cramplike, and is aggravated by 
walking but not usually by standing; pallor of the limb when it is raised 
above the horizontal position and great redness (rubor) when it it de- 
pendent; coldness of the extremity; and lack of pulsation in the arteries af- 
fected. Migrating phlebitis of the superficial veins is of frequent occurrence. 
Ultimately, ulceration and gangrene occur in the great majority of cases. 
Taube (1931) has reviewed 26 cases in the literature and added 2 of his own 
in which vessels other than those of the extremities were affected. 

The disease was first described by Leo Buerger, in 1908. Kaunitz (1931) 
has been developing the thesis, in a very interesting fashion, that this and 
related vasomotor and trophic disturbances are the present-day expression 
of ergotism. 

THERAPY 

This disease being of unknown etiology, of serious import, and as yet 
without a specific remedy, it is to be expected that a large number of reme- 
dial agents and measures shall have been tried. I shall discuss here only 
those that seem to be holding their own as therapeutic procedures, but in 
attempting to evaluate them the reader cannot give too much consideration 
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to the following statements of Pcrla (1925): “Thrombo-angiilis obliterans 
is an extremely chronic disease, often lasting as long as fifteen or twenty 
years. More than 80 per cent of all cases give a history of remissions during 
which the patient is free from all symptoms. These remissions occur spon- 
taneously at almost any stage of the disease and last from a few months to 
several years, frequently as long as five, ten and even fifteen years. . . . 
Temporary arrests have been reported as cures following almost every new 
therapeutic innovation. In this disease, particularly, a temporary arrest of 
one year is mot evidence of more than a remission.” In Silberts recent 
(1930) valuable study of a large number of patients, he has shown that of a 
group of 460 patients with untreated thrombo-angiitis obliterans, 64 per cent 
had an amputation of one extremity during the first five years of illness and 
46 per cent an amputation of the second extremity during the first ten years. 
Therefore, it would seem that the successful treatment would be one that not 
only relieved the suffering of the patients in a large series but also presented 
» the majority of them with intact extremities after a period of five years 
from onset. 

General Routine. — The pain, which is probably largely due to diminu- 
tion in blood supply to the muscles since it is increascfl by exercise, should 
certainly be primarily treated by rest. Rest in bed for a month or more is 
imperatively necessary in every case no matter in wfiat stage it is first seen, 
and when improvement takes place the return to partial activiiy should be 
extremely gradual. Another indication, u])on whicli practically all observers 
are agreed, is the necessity to promote collateral circulation. For this 
purpose heat is employed, either by means of the electric pad or the elec- 
tric bulb cradle, or by any other means by which heat may be applied 
to the affected extremity continuously for a long jieriod of time; after the 
patient becomes ambulatory, diathermy may lie suitable — I write ^'may 
be” advisedly, for I am still sceptical of the superior merits of this method 
of applying heat. During a period of migrating phlebitis heat is not well 
borne. Five to 15 grains (0.3 to 1 Gm.) of i)otassium iodide is given twice 
or thrice a day during the whole i)eriod of treatm.ent by many physicians, 
but it is doubtful whether structural chang(‘s in the vessel walls, r(*duction 
of the viscidity of the blood, or hastened absorption of these nonspecific 
cellular exudates actually do follow upon its use. 

Patients who refuse to stop smoking rarely imj)rove under treatment. 

Passive Exercise. — ^Buerger employs the following method of improv- 
ing the circulation: “The affected limb is elevated, witli tlu; patient lying 
in bed, to from 60 to 90 degrees above the horizontal, lacing allowed to rest 
upon a support for from thirty seconds to three minut(\s, tlie period of time 
being the minimum amount of time necessary to produce blanching or 
ischemia. As soon as blanching is established, the patient allows the foot 
to hang down over the edge of the bed for from two to fiv(* minuti‘s, until 
reactionary hyperemia or rubor sets in, the total peri<jd of tijne being about 
one minute longer than that necessary to establish a good red color. The 
limb is then placed in the horizontal position for about tliree to five min- 
utes, during which time an electric heating pad or a hot-water bag is ap- 
plied, care being taken to prevent the occurrence of a burn. The placing 
of the limb in these three successive positions constitutes a cycle, the dura- 
tion of which is usually from six to ten minutes. These cycles are repeated 
over a period of about one hour, some 6 to 7 cycles (jonstituting a seance.” 

The number of seances per day varies for individual patients. 

Intravenous Sodium Chloride. — Hypertonic solution of sodium chloride 
has gradually and practically completely replaced all other substances for 
intravenous injection. Silbert describes the method as follows: 

“The solution is prepared in freshly distilled water, filtered, and imine- 
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diately sterilized. At the present time, 5 per cent sodium chloride is used, 
150 cc. for the first injection and 300 cc. for all subsequent injections. The 
injections are at first given three times a week, later, twice a week, and the 
len^h of intervals further increased as the patient improves. The injection 
is given into a superficial vein in the usual manner by the gravity method; 
the fiuid is allowed to run into the vein slowly during ten minutes, and the 
patient is kept flat on his back during this period. If care is taken, the 
superficial veins will not be injured or become thrombosed, so that the same 
vein can be punctured again and again. If the solution has been properly 
made, chills or fever should rarely, if ever, follow the injection. . . . 

‘‘No other means of treatment has been regularly employed in the eases 
that we have treated. . . . During the injection, the blood volume is 
increased and the patients often state that they feel warm ; the face becomes 
flushed and the superficial veins engorged. They often complain of thirst. 
The excretion of the 15 Gm. of sodium chloride injected takes place through 
the urine within forty-eight hours — approximately two thirds of the salt 
being excreted the first day, and one third the second day. The administra- 
tion of hypertonic salt solution produces a certain amount of blood destruc- 
tion. A slight amount of urobilin may appear in the urine, and a reduction 
in hemoglobin and red blood cell count will occur. As the majority of 
patients with thrombo-angiitis obliterans have a high hemoglobin and red 
cell count, a slight blood destruction is of no. serious consequence. No 
symptoms of anemia have ever been produced even in patients who have 
been treated for a very long time; but if a mild anemia should occur, the 
injections should be stopped for a time, or diminished. No injury to the 
heart or to the kidneys has ever been seen, in spite of prolonged treat- 
ment in many cases. It is advisable to examine the urine and to repeat the 
blood count once a month to follow any changes that may occur. On theo- 
retical grounds, it would seem that the repeated increase in the blood 
volume, necessarily stretching the vascular system, is responsible for the 
improved circulation and the development of the collateral blood supply 
that results. Another possible factor is the dilution of the blood with result- 
ing decrease of viscosity. 

“Improvement may be noted immediately, but more frequently not 
until at least a few weeks have elapsed. In many cases treatment must 
be continued for several months before definite evidence of improvement 
appears. The first subjective evidences of benefit arc usually the increase 
of warmth in the extremities, with a diminution of pain. Objectively, the 
increase in the temperature of the extremity and the growth of new nails are 
first seen, then healing of an ulcer, if one is present, and finally the develop- 
ment of pulsation in previously occluded or collateral vessels. In addition, 
a gain of weight and improvement in the patient’s general health was also 
noted. The healing of ulcers has been the usual rule in nearly all of the 
cases listed as ‘improved,’ although in a few cases from eight to ten months 
of treatment were necessary. In about one third of the patients who have 
been treated for over a year, a return of pulsation in the previously obliter- 
ated or in a collateral vessel has been found. When a patient has been 
restored to good health, the intervals between treatments have been length- 
ened to once a month and less. No patient has been discharged as cured, 
aS'it was felt that this would be unsafe; but no patients who have been kept 
under observaition in this way have had a recurrence of symptoms. The 
best general evidence of the value of the treatment will be seen from the 
statement that the majority of the patients, many of whom have been unable 
to work from periods of from six months to three years, were able to return 
to m)rk and were restored to economic usefulness. The treatment must 
sometimes be continued for months. 
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“In some instances the treatment is without results, ,and some of the 
failures have been in advanced eases in which gangrene liad already sot in. 
Even in these patients, however, the treatment has soinotimos proved of 
value. In the last four of these patients, treatment for at least two montlis 
had been given before amputation became imperative. Tii all of these, 
amputation at the middle of the leg was performed and a successful result 
was obtained. It scarcely needs to be stated that when amputation be- 
comes inevitable it is important to give the patient a stump below the 
knee if at all possible. While amputations below the knee have occasionally 
been successful in cases of throm bo-angiitis obliterans in which treatment 
has not been given, this is certainly the exception rather than the rule, as 
will be apparent to any one who sees a large number of these crippled men. 
Four consecutive successful amputations at the middle of the leg arc not 
many, and it is far from my desire to claim that all such amputations will 
meet with equal success. The fact is recorded as possible evidence of the 
value of the saline treatment administered to these patients, but only 
further experience can demonstrate whether this was not merely a coinci- 
dence.” Burke and Meyerding's (1931) study of 102 amputations at the 
Mayo Clinic failed to establish any criteria for determining a site for 
amputation. 

In 1931, Silbcrt reported that among the 225 typical cases and 64 border- 
line cases treated by this method during the preceding eight years, ampu- 
tations had been necessary in only 8.3 per cent; 84 per cent of the patients 
showed symptomatic improvement and 67 per cent had been able to re- 
turn to work. 

Foreign Protein Fever Therapy. — ^Any of the fever-producing methods 
(see p. 187 in chapter on Syphilis) are employed. Barker (1931) has an- 
alyzed the results after treatment of 150 cases at the Mayo Clinic: Marked 
improvement, 49 per cent; slight to moderate improvement, 27 per cent. 
In a follow-up study upon 113 of these patients for from one to five years, 
it was seen that no recurrence had occurred in 24 per cent, that 14 per cent 
were again relieved by the same treatment, that 3 per cent were relieved 
without treatment, that 18 per cent submitted to ganglionectomy, and that 
13 per cent responded to no treatment save amputation. It was not par- 
ticularly stressed in the report, however, that upon 28 per cent of these 113 
patients there were no data at all. 

Sympathetic Ganglionectomy. — In a recent report Adson and Brown 
(1932) have stated that quite considerable iinprovem(‘nt resulted from oper- 
ation in 83 per cent of their 104 petients (100 patients plus 4 who had 
both upper and lower extremity involvements). My impression is that most 
surgeons of experience in the disease do not believe that such results are 
obtainable in the ordinary run of cases, that is to say, that perhaps a pre- 
ponderance of relatively early cases is seen at the Mayo Clinic. 


VARICOSE VEINS 

Varicose veins of the legs are seen principally in early and middle adult 
life and more often in men than in women. The cause is not yet elucidated 
but lies presumably in the atony of tissues which permits stretching of 
venous walls and the consequent insufficiency of the valves. The super- 
ficial varicosities are usually seen on the inner aspect of the calf and thigh 
and the inner and posterior aspect of the knee, but when the tributaries 
of the external saphenous vein are principally involved they appear on the 
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posterior and outer aspects of the limb. The veins appear as tortuous 
bluish cords beneath the atrophic shiny pigmented skin; often the ankles 
present a doughy induration. Erythema and eczema are common, but 
the most serious complication is the sluggish chronic varicose ulcer. This 
ulcer appears on the lower third and usually inner aspect of the leg, tends to 
attain very great size, and is extremely resistant to treatment. The sub- 
jective symptoms of varicose veins are a feeling of weight in the legs and 
dull aching pain, which is much relieved when the patient lies down or 
elevates the legs on a chair. Spontaneous disappearance of the varicosities 
does not take place. 

THERAPY 

Walking exercise favors venous return but standing is very bad for these 
patients. Great care should be taken to avoid even the slightest injuries 
to the legs as trauma favors the development of ulcer, but unfortunately 
just the class most often affected with varicosities, i. e., the laboring class, 
can least afford to seriously heed this admonition. The wearing, of elastic 
stockings, or the employment of the woven clastic bandage, brings consider- 
able relief to many individuals. The legs should be elevated during every 
moment that it is not absolutely necessary for the patient to be standing. 

Surgical Measures. — The two procedures most employed are ligation of 
the long saphenous vein at its point of emergence from the fossa ovalis 
(Trendelenburg operation), and the stripping out of a section of the vein 
between two small skin incisions (Babcock operation). Varying success 
accompanies these surgical measures, but Berntsen has shown (1927) that 
there is a 0.7 per cent incidence of embolic deaths. 

Injection Treatment. — ^l^he substances used for injection of the veins 
provoke a coagulation thrombosis or, when injected in hypertonic solution, 
provoke irritation, injury, and even destruction of the intima, thus pro- 
ducing adhesion of the vessel walls. The injection treatment dates from 
1851, when Pravaz introduced the use of ferric chloride, but, because of the 
danger of embolism following the introduction of substances which merely 
cause coagulation thrombosis, it did not become popular until 1911, w^hen 
Linser, in Germany, betame interested in the obliteration of veins by mer- 
curic chloride during antisyphilitic therapy; he continued to use this sub- 
stance until 1923, when he changed to sodium chloride solution. Meanwhile, 
and quite independently, Sicard of Paris, and his associates, Paraf and 
Forestier, were working with sodium salicylate. Recently, many substances 
have been tried but those now most used are the following: Sodium salicyl- 
ate, sodium chloride, invert sugar (popularized through the studies of Nobl, 
in Vienna), quinine dihydrochloride and urethane (introduced by Genev- 
rier), glycerin, sodium morrhuate, and a mixture of sugar and sodium 
chloride. 

(a) Solutions , — ^Forestier describes his use of salicylate solutions as fol- 
lows: ^^Twenty per cent solution: Sodium salicylate, 1 Gm.; distilled water, 
5 cc. (sterilized for one ampule) . Thirty per cent solution : Sodium salicyl- 
ate, 1.6 Gm.; distilled water, 5 cc. (sterilized for one ampule). Forty per 
cent solution: Sodium salicylate, 2 Gm.; distilled water, 6 cc. (sterilized 
for one ampule) . Two, three and even four of these ampules may be in- 
jected at the same time at different points, ... As a rule we do not exceed 
a total of 5 Gm. of sodium salicylate at a time. . . . Generally we begin 
the treatment by injecting 3 or 5 cc. of the 20 per cent sodium salicylate 
solution. During the next sitting the same concentration is used if a proper 
reaction has been obtained; if not, the 30 per cent is injected. In cases 
responding feebly to the treatment, the 40 per cent solution should be 
injected,^' 
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Sodium chloride is usually employed in 20 per cent solution, from 2 to 12 
cc. being injected at the various points. It has recently been stated that 
the 20 per cent sodium chloride solution need not be boiled “as it is self- 
sterilizing.” Apropos of this, Schussler has cryptically remarked, “I tried 
this once, got an infected thrombus, and have boiled my solution ever 
since.” 

Nobrs sugar formula is 75 per cent glucose and 5 per cent sucrose, but 
latterly a 75 per cent solution of glucose alone has been much used. From 
2 to 12 cc. are injected at the various points. 

Genevrier's quinine formula is: Quinine dihydrochloride, 0.4 Gm.; ure- 
thane, 0.2 Gm.; distilled water, 3 cc. Forestier writes: “Tlic content of 
one ampule is as a rule sufficient to make injections at two or tliree points. 
No more than 6 cc. of solution should be injected in one day.” 

Wolf (1931) employs glycerin and water in the proportions of 126 Gm. 
^ of glycerin and 200 cc. of water. 

Wright, in England, introduced the use of sodium inorrhuate; the usual 
dosage is 2 to 10 cc. of 5 per cent solution, in very obstinate cases, 2 to 8 
cc. of a 10 per cent solution; 3 per cent is used in stellate or “si)ider-burst” 
veins. 

Kern (1931) uses a mixture of equal parts of 50 per cent dextrose and 
30 per cent sodium chloride solutions; in other words, 100 cc. of his mix- 
ture contains 25 Gm. glucose and 15 Gm. sodium chloride. 

(6) Technic . — Schussler (1928) described the technic as quoted below, 
and informs me, in 1933, that he has made no substantial changes: 

“The technic is important, and hence will be given in detail. It can be 
acquired only after long practice, and should not be attempted by those who 
find arsphenamine injections difficult, as the technical skill required to 
inject a tortuous, thin-walled, freely movable varicosity is often consider- 
able. The patient sits upright on the table, with the legs horizontal. Two 
soft rubber tourniquets are applied, one about the ankle and one just above 
the knee, or higher if necessary. A 10-cc. eccentric tip Luer syringe and a 
26-gauge half-inch needle are used. From two to four prominent points 
are selected and marked with ink, and the area is cleansed with 95 per cent 
alcohol rather than with iodine. The injections are made slowly, to allow 
time for distribution of the solution and for contraction of the veins. This 
forces out the contained blood and allows the solution to act in full con- 
centration, thus completely destroying the intima of the vessel. A gauze 
sponge is pressed on each puncture site as the needle is withdrawn from it, 
and held long enough to prevent leakage. When all the injections have 
been completed, and before the contracted veins have had time to dilate 
again, a thick pad of cotton is placed over them, and a 4-inch Ace clastic 
bandage is firmly wound on, extending from one tourniquet to the other, 
the ends being fastened to the skin with adhesive tape. Ten minutes later 
the tourniquets are removed and the patient may go home. He is advised, 
however, to keep off his feet as much as possible until the next morning, 
and to apply a hot water bottle or electric pad during the night. This 
procedure is repeated every other day, the bandage being readjusted each 
time, until no more varicose veins can be found. A few days later the 
bandage is permanently removed, and after a final inspection the patient is 
dismissed with instructions to return in six months, and again at the end of 
a year, so that any recurrences may be dealt with before they become large.” 

However, Forestier writes as follows on these matters (1928) : “There are 
three different postures available for the injection: Standing on a table, 
sitting or lying down. We state at once that we discard the use of compres- 
sive bandages to cause the veins of the patient to project. We have used 
the standing and sitting postures for a long time because these postures 



556 TREATMENT IN GENERAL PRACTICE 

facilitate the puncture of the vein, but it is necessary for the same posture 
to be continued throughout the duration of the injection, and, as it is de- 
sirable for the muscles to be released, the sitting position is generally more 
suitable than the standing posture. For the last three years we have been 
giving the preference, as Sicard and Gaugier do, to the recumbent position, 
because, as one may well anticipate, it tends to give better results; the vein 
not being filled with blood, the injected liquid in contact with the endothe- 
lium is in a greater concentration.” 

It should be noted also that some workers do not inject as often as every 
two or three days but preferably at one-week intervals. 

(c) Choice of Solution. — Both the salicylate and salt solutions cause 
pain upon injection, and both cause slough if injected outside the veins; 
Tunick and Schmier (1929) say that sodium chloride causes the less severe 
cramp but the more severe slough of the two. Salicylate solution may 
rarely cause the typical systemic salicylate poisoning. Quinine and sugar 
solutions may also cause slough, particularly, it seems, if the solution goes 
half in and half out of the vein, but they are certainly less apt to do so tlian 
the previously mentioned salts. Quinine does not cause cramp when injected 
but cinchonism is of course on record. The sugar solution may cause cramps 
and will always do so in mixture with sodium chloride. Sodium morrhuate 
causes no systemic reaction if absorbed, unless it be the very rare general- 
ized eczema which Wright thinks may be an evidence of idiosyncrasy, no 
cramps but perhaps slight burning on injection; Smith (1932) says that in 
more than 4000 injections he had only three sloughs of moderate degree, 
though he believes that he was out of the vein more often than that. Tunick 
and Nach (1932) and Schussler (1933) also prefer this to all other solutions. 

If the escape of solution is suspected, a diluent should be injected sub- 
cutaneously — physiologic saline or plain sterile water; Kilbourne (1930) 
prefers 1 per cent procaine hydrochloride solution to the amount of 5 to 10 
cc. The injection of 5 cc. of the patient^s own blood from a neighboring 
varix has also been recommended not only as diluent but also to aid in 
absorption of the damaged tissue through the marked hyperemia it causes. 
Dry heat may also hasten absorption. If slough occurs it is best to excise 
it at once — in the operating room, not in the dispensary or office. 

(d) Effectiveness of the Injection Method of Treatment . — Forestier 
(1928), one of the pioneers in this work, reported successful obliteration 
without recurrence in 85 per cent of the cases; more recent experience is 
confirmatory: de Takat’s (1931), recurrences in 10 per cent of 800 cases; 
Weeks and Miller (1932), recurrences in 7.5 per cent of 200 cases; Lewis 
(1932), recurrences in 7 per cent of 848 cases. A plea for return to surgical 
measures, or at least a combination of surgery and injection, is nevertheless 
made by Howard, Jackson and Mahon (1931) on the basis of recurrence in 
79 per cent of 66 cases. However, this latter report surely cannot be repre- 
sentative of the results obtained by most practitioners, for the method 
seems to be increasing in popularity. 

(e) Dangers and Contraindications. — It would seem that the incidence of 
embolism after this type of treatment should be very great, but as a matter 
of fact it is negligible. MePheeters and Rice (1928) found reports of ap- 
proximately 53,000 cases, with only 7 deaths from all causes. Compare this 
mortality of 0.0024 per cent with the 0.7 per cent mortality from embolism 
alone following the surgical type of treatment. More recently, Silverman 
(1631) has reviewed the literature and found that among the many hun- 
dreds of thousands of patients that have now been injected, there are at 
least on record only 20 in whom embolism developed; of these, 15 (fied. 
Definite contrainctications to the injection method include cardiac and renal 
disease accompanied by venous stasis and dilatation of veins, hypertonus. 
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lack of patency in the deep veins and a thrombophlebitic edema, hyper- 
thyroidism, active tuberculosis or any other acute infectious disease, ad- 
vanced pregnancy, and present or recently subsided phlebitis. Old per- 
sons with enfeebled health should not be given injections. The presence 
of varicose ulcers does not contraindicate the injection method; indeed, it 
constitutes one of the best means of hastening the disappearance of these 
ulcers. It is unanimously agreed that injections should be limited in most 
cases to the veins below the knee, and that under no circumstances should 
they be made above the middle of the thigh. The reason for this is that 
the suction action of the deep veins of the pelvis predominates in the upper 
course of the saphenous vein where the positive pressure is low ; the danger 
of embolism is thus increased. 

Varicose Ulcer. — When I was in residence at the New York Skin and 
Cancer Hospital a certain number of years ago, we iis(*d to treat ambulatory 
cases in the clinic with salves and no hope, or an occasional Unna paste 
' boot, but when we could get a bed in the house and a patient who could 
occupy it for the requisite number of weeks or months, we did cure them. 
The patient was put to bed, the ulcer cleaned, and a gridiron of narrow 
adhesive straps criss-crossed over it. Various wet antiseptic dressings were 
then applied continuously in the beginning, and later the exuberant granu- 
lations were cut down with the silver nitrate stick, which was also used 
upon occasion to touch up the sluggish edges here and there. They got 
well at last (shall I ever forget the old Irish woman who knitted sweaters 
for the entire staff, twice round!), but I do not think the dressings had 
anything to do with the nisult. The more blithely they went out, the more 
disgruntled they returned, however, for we were not doing enough with the 
recumbent position, and in those days we hadn^t begun injecting the veins 
to attack the matter at its roots. Now all that is changed, for the majority 
of ulcers gradually heal after successful obliteration of the veins, and those 
which do not are apparently surely healed by one of the two new methods 
described below. 

The Occhisive Compression Bandage , — ^Thc advantages of this method, 
which was developed by Wright (193Q-32), in England, and is being used 
with astonishing success all over the world, are the following: (a) The vari- 
cose circulation is abolished, forcing the blood through the capillaries and 
thus reestablishing aeration of the tissues; (h) the edema is reduced, thus 
bringing the edges of the ulcer closer together and pressing the raised margins 
of an indurated ulcer down flat; (c) the delicate granulations and new epi- 
thelium are not only protected from dressing trauma, but the wound is 
actually dressed in its own secretions — ^the ^^pansement spccifique” of 
Besredka; (d) pain is abolished in the majority of cases; (e) work and 
exercise aid rather than hinder the cure; (/) the cure is rapid — “frequently 
an ulcer of the size of the palm of the hand, if of short duration, will heal 
within seven days”; (g) the ulcer is cleaned more quickly than by anti- 
septic methods and fetor rapidly disappears; {h) varicose veins that had 
been deeply buried in edema are brought to the surface and rendered in- 
jectible; (i) the scar is supple without adherence to the bones; (;) expense 
is saved; (k) and no special training or skill are required to apply the 
treatment. 

Details. — (1) The uppermost veins are injected (Wright uses 5 per cent 
sodium morrhuate) from above downward. (2) The leg is then wound with 
an elastic-adhesive bandage very firmly and evenly over a longitudinal 
strip on both sides, the tightness of the winding being proportional to the 
swdling and induration, sometimes using practically all of one's strength 
— ^^'the almost invariable cause of failure is the looseness of the bandage.” 
(3) No treatment of any kind is applied to the ulcer, neither eczema, phlc- 
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bitis or periphlebitis being considered a contraindication; indeed, Wright 
considers associated arterial disease and diabetes to be practically the only 
contraindications to the entire treatment. (4) If the ulcer is of the painful 
type, aspirin powder is blown in with an insufflator and the patient is 
given a hypnotic for a few nights, the latter not so much for the pain but 
because ‘‘she has fed the ulcer with salves, antiseptics, lint and gauze for 
•so long that she thinks terrible things arc happening under the bandage.” 
The pressure under the ulcer if it is a particularly painful one is sometimes 
increased by applying a small firm absorbent pad stuck onto the bandage 
with adhesive and then pressed into the ulcer bed with another turn of the 
bandage; especially useful is this procedure in treating ulcers in the sulcus 
under the malleoli where the bandage does not grip very tightly. (5) The 
patient is instructed to wash off the discharge if it seeps through with a 
nail-brush and soap, and to protect the clothing with a dressing over the 
weeping area, and also to wear a long stocking over the whole. Work and 
as much walking exercise as possible are mandatory. (6) The subsequent 
visits are dependent upon the size and location of the ulcer (over the mal- 
leoli, movements will loosen the bandage; copious discharge will necessitate 
frequent changing; disappearance of edema will also require reapplication). 
(7) Upon each removal of the bandage the veins are injected again in the 
previous order and also any others that have become accessible, and if the 
ulcer is large and a good sheet of granulations has developed, grafts are 
inserted under them on the fibrous bed — insinuation of small implants, 
darning in threads of skin, or injecting a suspension of skin in saline. 
‘‘Grafting may be repeated and it is always well to have a graft waiting in 
the center of the last patch of ulcer to receive the edges as they close in, 
otherwise there is often an annoying delay at the last.” (8) Finally, when 
the ulcer is healed and all veins obliterated, the former often being accom- 
plished first, a Unna jiaste boot, or preferably one of the new Klcbro ban- 
dages is applied for three months to consolidate the cure. Thereafter, 
either of the above — the Klebro being changed four times a year, or an 
elastic stocking — may be required. 

Wright finds that eczema may develop under the bandage, or if previ- 
ously present may get worse during treatment; however, so far as the patient 
will permit, he ignores it and is often rewarded by disappearance of eczema, 
ulcer and edema all together. Failing, he employs interchangeably ban- 
dages impregnated with rivanol 1 : 1000, ichthyol 5 per cent and aluminum 
acetate 5 per cent. Blisters developing under the bandage do not cause him 
to alter the treatment, overlapping eagh turn of the bandage with two thirds 
of its width, plus the greatest care in application, has usually avoided cut- 
ting with resultant linear ulceration in very edematous legs. 

Rubber Sponge Supportive Bandage . — This method of therapy developed 
by MePheeters (1931) has been called by him the “venous heart” treat- 
ment and rests on the belief that the patient^s heart will pump fresh arterial 
blood filled with oxygen and tissue food to tlie ulcerated area but that the 
circulatory apparatus must be artificially aided, to carry off the products 
of combustion and ketosis which cause the local acidosis and tissue death. 
To this end he applies a rubber sponge tightly to the ulcerated area and 
then causes the patient to walk a great deal, so that wdth each step the 
elastic sponge performs a “systole and diastole” by which serum, lymph 
and venous blood are actively pumped away from, and arterial blood into, 
the affected tissues at the same time that all the advantages of constantly 
applied firm pressure are obtained. Unless the patient exercises he will suf- 
fer intolerable pain; with exercise he will find that the normal soreness and 
the edema rapidly disappear and “ideal conditions are maintained for the 
ulcer-healing, the end-results are reached in a comparatively short period. 
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and the patient continues on at work during the entire period.” The treat- 
ment is of course absolutely contraindicated in the bedridden. 

Details. — (1) Cleanse the skin and ulcer area with gauze and benzine 
and apply 10 per cent silver nitrate to the ulcer, which will stimulate but 
is of no value at the first dressing of a badly infected and necrotic ulcer. 
(2) Apply some ointment that will remain soft to the ulcer, cover it with 
fluffed gauze and four layers of sheet wadding or ccllucotton. (3) Bandage, 
in place directly on the ulcer a good grade rubber bath sponge (firmest 
possible) that is 1 inch larger than the ulcerating* area, using a plain 3-ineh 
gauze bandage and being careful tliat the whole does not slip to one side. 
(4) Apply a 4-inch Ace bandage from just below the knee to the toes, over 
the sponge and dressing, applying it as a double figure-of-8 about the foot 
and ankle. (5) Convince the patient of the absolute necessity of walking 
as much as possible. (6) The dressings are to be changed as often as neces- 
sary to prevent saturation. “FiVery two days is preferred. The rubber 
'sponge can be boiled up and used again when soiled, but should be dis- 
carded as soon as it has lost its 'kick' and has become firmly pressed to- 
gether.” After healing, the subsequent treatment is ))ractically the same 
as in the method of Wright (see above). 

The Unna Paste Boot. — This dressing, several times referred to above, 
is made and applied as follows: (a) Mix 100 Cm. of gelatin into 400 cc. 
of water and allow to stand overnight; then bring to boil and add 100 Gra. 
of zinc oxide and 400 cc. of glycerin which have been i)reviously rubbed 
together to smoothness; boil while stirring for fifteen minutes. (6) Cool 
to a bearable temperature, or heat to same if the paste has already hardened, 
and paint with a wide camePs hair brush over the ulcerated area, which, 
together with the leg, should have been thoroughly cleamjd first, the latter 
shaved also. Now apply a spiral bandage and a second coat of j^aste and 
repeat until the desinui rigidity is attained. The entire space from ankle 
to knee is usually covered. In the older type of trcatnu'nt, when tlie secre- 
tion began to seep through, a window was cut over tlu^ ulcer and antiseptic 
and cleansing applications made directly to the raw surface, the leg being 
held fairly stiffly encased in the paste boot; now, as described above, the 
Unna dressing is more often applied on the dry surface aftei- healing of 
the ulcer. When wet dressings are being applied, the boot is usually changed 
every two weeks, every three weeks at least. 


ESSENTIAL HYPERTENSION 
(Hyperpiesis; Hypertensive Cardiovascular-renal Disease) 

Permanent elevation of the blood pressure without known cause is a 
disease of high incidence and great seriousness. Recent studies of a number 
of independent investigators have shown that it is present in about 1.6 per 
cent of the population in the United States and Canada, a figure which 
is probably too high to hold for England and the Continent, since the re- 
flection of the thought of European physicians in the literatim^ does not 
show them preoccupied with the disease; the incidcuice in other parts of 
the world is not accurately known to me, but the assumption of rarity in 
China, India and tropical lands everywhere is probably gratuitous, since 
a number of physicians have taken kindly exception to a statement to that 
effect in the first edition of this book, informing me that they see numerous 
cases iff these countries. The matter is ripe for investigation, all the more 
in that the result of statistical studies might help to disabuse us of the 
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notion, whose validity is far from proved, that it is the kind of life we 
l^ad in America that causes the disease. Here with us hypertension ranks 
with tuberculosis and cancer as ‘causes of death, the actual exitus being 
due to apoplexy, heart failure and nephritis, probably in that order. 

The symptoms whicji bring the patient — ^usually between forty and 
fifty, as likely, perhaps, to be a'man as a woman, often obese — to the physi- 
•cian, and thus lead to discovery of the high blood pressure, arc usually 
disturbances in kidney function, cardiac and respiratory complaints, vertigo, 
dyspepsia, bleeding from the mucous membranes, loss of weight, retinal 
hemorrhage, persistent morning headaches, unusual drowsiness, and tran- 
sient palsies and aphasia. The height of the systolic pressure varies greatly; 
it may be only 160 or it may rise above .300. Of course the h(‘ight of the 
diastoHc rise depends upon tlie state of the heart and vessels, hypertrophy 
and arteriosclerosis being usually early complications of the malady, but 
the impression that a constant diastolic pressure of 120 is not compatible 
with more than two years of life is contradicted by many records. Indeed, 
it seems high time to reinvestigate the disease in the light of the new and 
promising assumption that the changes in the finer vessels arc caused by, 
and are not themselves the cause of, the liypertension. I^et us begin just 
a little to twitch about under the mantel of cxcduaive cellular pathology 
thrown over us by. Virchow. May this not be essentially a disorder of gen- 
eral metabolism, or an endocrine disturbance — we do not yet know all there 
is to be learned of these humoral affairs. Ayman^s investigations of the 
earlier phases of the disease cannot be too warmly supported; already he 
is willing to speak tentatively of psychic disturbances before the onset of 
circulatory symptoms. And is not the hereditary tendency already granted? 
Murphy, Grill et al have shown that the histologic quite like the clinical 
manifestations in ^^malignant’* cases differ from those of ordinary cases, in 
degree only. 

THERAPY 

The best opinion at present, since the etiologic position of chronic inter- 
stitial iiephritis has been overthrown, is that hypertension is merely a 
symptom without a known uniform causation. Therefore treatment of this 
serious malady must remain entirely unsatisfactory until the various causes 
of the rise in pressure are elucidated. The measures to be described. below 
are designed to lower pressure solely in an attempt to prevent the deadly 
sequelae of a maintained hypertension — heart failure, apoplectic stroke, 
kidney dysfunction. Ayman’s (1931) studies are sliowing the ease with 
which successful therapeutic reduction of blood pressure may be simulated . 
by many factors operating on the extreme lability of blood pressure and 
the excessive reactivity which characterizes the hypertensive personality. 
He requires persistent systolic drops of at least 30 mm. as a criterion for 
therapeutic effect even in studies in which all the controllable factors are 
well in hand. Perhaps it is well to point out also that no treatment is often 
the be^t treatment, at least for awhil^j, i. c., some patients will only be made 
unnecessarily miserable instead of being helped if .it is hinted to them at all 
•that their blood pressure is high. 

Rest. — I quote Mosenthal: 

‘The bc^st available means at the present moment to reduce the blood 
pressure in essential hypertension is to obtain nervous relaxation in the 
patient. This is glibly said but hard to accomplish, for it means untold 
effort on the physician^s part and limitless cooperation by the patient. 
Occupation, home life, social obligations and many other factors must be 
studied and their rough corners rounded off. . *. . The regulation of occupa- 
tion, family relations and other personal affairs must remain an individual 
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matter. It is a good plan to have the patient visit the office once a week and 
talk over such topics for a few minutes. Eventually a way out may sug- 
gest itself. 

“A good routine of relaxation is one or two hours' rest after lunch and at 
least eight hours in bed at night. In severe cases, ^ one day a week in bed 
may be recommended. At times, more or less prolonged rest in bed may be 
of value. 

“It is gradually becoming appreciated that exercise within the limits of 
cardiac power is beneficial. Apparently sedentary individuals are more 
subject to hypertension than physically active persons. The late Theodore 
C. Janeway found that even strenuous physical exertion, such as tennis, 
was helpful in. younger persons. Moderate^ exercise as walking, golfing or 
restricted setting-up calisthenics serve to keep the voluntary and cardiac 
muscles in better condition and promote more satisfactory well-being than 
if a more sheltered regimen is pursued." 

» All else is of quite secondary importance compared with the necessity to 
accomplish nervous relaxation in the patient. If this cannot bo accom- 
plished without drugs, there should be no hesitation in employing the seda- 
tives. Sodium or potassium bromide, 10 to 20 grains (0.65 to 1.3 Gm.), or 
barbital (veronal), 1 to 2 grains (0.13 to 0.26 Gm.) may bo given two or 
three times daily for their general quieting effect; phenobarbital (luminal), 
^ to 1^ grains (0.03 to 0.1 Gm.), may also be used two or three times 
daily, but disagreeable symptoms are more liable to appear than in the use 
of the other two drugs. Or if the patient requires no sedatives during the 
day but cannot sleep soundly for eight hours at night, full doses of barbital, 
7% to 10 grains (0.5 to 0.65 Gm.), or chloral hydrate, 20 to 30 grains (1.3 
to 2 Gm.) if given alone, or 10 to 20 grains (0.65 to 1.3 Gm.) if combined 
with 10 grains (0.65 Gm.) of sodium bromide, may be employed upon retir- 
ing. Experience teaches that the best effects are obtained by the alternation 
of sedative drugs. 

Diet. — ^All tlie dietary restriction that the hypertensive patient needs 
is in quantity if he is obese or if there is a gobbling fulsome tendency in 
his family; for every bit of evidence in favor of any particular qualitative 
change in diet it is possible to find a sufficient amount of recorded contrary 
evidence to invalidate the whole contention. The entire subject of food, 
fluid and salt intake has been discussed in the chapter on Nephritis and 
dannot be repeated here. 

Cathartics.— Alvarez. McCalla and Zimmerman (1926) have demon- 
strated conclusively that constipation has no effect on blood pressure in 
men, and that in women it is associated with lowered pressure; findings 
which should dispose once and for all of the “intestinal auto-intoxication” 
myth. This statement is not to be taken to mean that routine use of cathar- 
tics is to be deplored in* the treatment of hypertension; by no moans, for 
constipation, with its attendant straining at stool, is one of the arch enemies 
of these individuals. See the treatment of this condition, page 432. 

Bleeding.— On this point I quote from Elliot's (1927) excellent review: 
“Bleeding is an ancient therapeutic measure in this condition now generally 
discredited. Perhaps the condemnation of the practice has been un-' 
wawrantably severe. Purely as a matter of personal experience, I would 
regret to abandon it entirely in high blood pressure. In the plethoric 
individual with threatened heart, failure of the type known as ‘high blood 

f ressure stasjs,’ a good bleeding w*ill sometimes postpone the breakdown, 
n the presence of apoplexy prodromes, venesection may serve to tide over 
the crisis. The reduction of pressure, especially diastolic pressure, resulting 
from' a free abstraction of blood may last for several days. In addition to 
its einergency use, there is something to be saicl for the employment of 
36 
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venesection repeatedly carried out to a moderate depletion at appropriate 
intervals in plethoric cases. This applies particularly to individuals with 
blood counts above normal. These cases have been designated ‘poly- 
cythemia hypertonica' by Gicsbock and may be identified by their ruddy 
apoplectic appearance and blood count over 5,000,000.” 

lodides.-^odium or potassium iodide, 5 to 15 grains (0.32 to 1 Gm.) 
three times daily, are employed by many physicians in all cases even though 
there is no evidence of a syphilitic involvement. I think we have very little 
scientific warrant for this sort of routine “alterative” medication, though 
the statement, “it can’t do any harm,” is probably a true one. And in 
many cases it seems to accomplish much good! Intravenous administra- 
tion is unjustified. 

Digitalis. — ^When heart failure threatens or occurs it should be treated 
just as at any other time. The additional practice has arisen in the last 
few years of attempting to forestall the cardiac catastrophe by placing the 
patient on digitalis before tlie heart shows signs of failing; full digitalization 
is not attempted usually, the patient being placed on maintenance doses 
after a short period of somewhat higher dosage in the beginning. The reader 
is referred to the discussion of heart failure which begins on page 528. 

Vasodilators. — ^The number of careful students of this disease who are 
beginning to oppose the use of all vasodilator measures in treatment seems 
to be slowly growing. However, like it or not, the practically universal 
employment of drugs of this class is a fact which must be faced ; it is a rare 
case, indeed, of this malady in which they are not at some time adminis- 
tered. And, as a matter of fact, I believe their use to be quite justified: 
not as a routine, to be sure, for such use will often cause a nitrite to be 
administered when digitalis is really the drug indicated, and not in ad- 
vanced cases certainly, when they do very little good anyway; but if the 
periodic use of these remedies can bring about a temporary amelioration 
of symptoms in (jarly cases, especially a lessening of headachcj nervousness, 
tingling and dizziness, which often outlast the lowering of the 'blood pressure, 
and if these effects can be obtained without danger to the patient— as they 
can — ^why, then, should the use of drugs of tliis class be discountenanced? 
No one any longer believes them to be of the least curative value, but while 
results can be obtained with them, which is not for very long in any case, 
they are nearly always quite powerful as palliatives. 

(a) Nitrites . — Erythrol tetranitrate and mannitol hexanitrate are the 
longest lasting in their effect upon the blood pressure and are therefore to 
be preferred. The former salt is obtainable in ^/4- and K>-grain (0.015 and 
0.03 Gm.) tablets; the effective dose is % to 1 grain (0.03 to 0.06 Gm.) every 
four to six hours or as indicated. The mannitol salt is not always easily 
obtainable in America, but in England it appears on the market in 
and 1-grain (0.015, 0.03 and 0.06 Gm.) tablets; it has the same dosage as 
the erythrol. Both these preparations are quite expensive. 

Sodium nitrite is second in point of duration of effect to tlie above two 
salts, but it has the disadvantage of causing gastric disturbances in most 
individuals. It is given in capsule in a dose of 2 to 3 grains (0.13 to 0.2 
Gm.), often combined witli an etjual amount of sodium or imtassium iodide, 
at intervals to be determined in each case. 

Nitroglycerin is the least durable in its effect upon the blood pressure, 
but it is the preparation often preferred for the following reasons: It does 
not usually disturb digestion; it may be conveniently prescribed in the form 
of hypodermic tablets of Vioo grain (0.00065 Gm.), which are not volatile, 
do hot quickly deteriorate, and may be easily dissolved under the tongue. 
The dose is one or more tablets as required. The drug is much cheaper than 
the erythrol or n^annitol salts. 
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Amyl nitrite is very little used in the treatment of hypertension because 
of the brief duration of its effect. 

Stieglitz (1930), believing that the nitrate radical of bismuth subnitrate, 
is liberated as the nitrite radical by bacterial action in the intestine, and 
that the latter is then slowly and evenly absorbed to produce hypotensive 
action, has suggested the administration of bismuth subnitrate as in the 
treatment of diarrhea. During the five years preceding his report he had 
used the drug, in doses of 10 grains (0.6 Gin.) three times daily in cap- 
sules, in 200 cases with highly satisfactory results. Wilson’s (1932) experi- 
mental studies have to some extent established the probability of the al- 
legedly even absorption taking place and Bruen (1932) has shown that ef- 
fective blood pressure reduction takes. place in normal persons, but Ayman 
(1932), in a group of 15 carefully studied and controlled patients, has been 
unable to repeat the success of Stieglitz in even a single case though he 
continued treatment for from three to nine months. However, Stieglitz 
' (1932) has pointed out that the drug is useless in the presence of extensive 
arteriolar sclerosis, which he believes accounts for Ayman’s failure. The 
latter observer also reported some type of upset apparently due to the dmg 
in three of his patients, but in Stieglitz’s series (400 cases at the time of the 
last report) no toxic manifestations have been observed. 

(6) Sulphocyanates {Thiocyanates ). — ^The use of sulphocyanate to re- 
duce blood pressure was described by Pauli in the early years of the present 
century, but the disagreeable symptoms attending the employment of his 
large doses caused the drug to be neglected until revived by Westphal, in 
1924. The chemical and pharmacological properties of sulphocyanate are 
distinct from the hydrocyanic acid group with which its name would seem 
to connect it. Its effect upon the blood pressure is generally found to be 
slower but more lasting than that of the nitrites. Among those who have 
found the drug useful upon the basis of resultant hypotension and relief of 
symptoms are Smith and Rudolf (1928), Gager (1928), Palmer, Silver and 
White (1929),‘Fincberg (1930), Goldring and Chasis (1931), and Palmer 
(1932). The drug may be given in a dose of 1^/^ grains (0.1 Gm.) three 
times daily, though both Fineberg, and Goldring and Chasis, were success-, 
ful only with 5-grain (0.3 Gm.) doses; the former gave the drug continu- 
ously for three months. Any vehicle is acceptable; the incompatibilities 
are quinine bi&ulphate, tincture ferric chloride, syrup ferrous iodide, spirits 
of ethyl nitrite. However, only 2 of the 25 patients of Egloff et al. (1931) 
reacted favorably — “and even in these two the reaction was not particularly 
striking.” The dosage was 15 grains .daily the first week, 10 grains daily 
the second and 5 grains daily the third week. Ayman’s (1931) conclusion 
from an exhaustive review is that there is no clear evidence in the literature 
to show that the sulphocyanates have any value except in the early func- 
tional stages of the disease. Occasional toxic results, such as uncomfortable 
weakness, anginal symptoms, exfoliative dermatitis and coryza, have been 
reported following the small doses; the larger doses are extremely likely 
to produce all of these symptoms in an aggravated form and in addition a 
toxic psychosis. This latter seems to be quite regularly preceded by a stage 
of wealmess, so that this may perhaps be looked upon with relative safety 
as a, warning sign to reduce or omit the drug for awhile. Severe kidney 
damage is thought to increase the liability to intolerance but other contra- 
indications have not been definitely worked out. It would certainly be the 
part of wisdom to omit using the drug in a patient who has anginal 
symptoms. 

Guciirbocitrin. — ^Following Barksdale’s (1926) experimental study of 
watermelon seed extract (cucurbocitrin), Althausen and Kerr (1929) re- 
ported a series of 40 patients that responded favorably to treatment with 
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the drug. Seward (1982) and a few others have also reported suecesses in 
a goodly proportion of their c^ses. Of Seward's jJaticnts, 11 took 390 to 
•400 mg. daily (in capsules of 50 mg. *'Citrin") and 12 took 600 to 800 mg. 

A reduction of mg. mercury was obtained, plus symptomatic relief, in , 
9 patients after a period of twelve days ,tQ two months^-^sertainly a doubt- 
ful result in so variable a disease. Response to second and third courses 
was qtiickcr. Basing the evaluation of their data on Ayman^s criteria for - 
therapeutic effect in’ this disease, Gargill and Rudy *(1931) were not con- 
vinced that the drug had any value in their series of 29 patients. 

Muscle Extracts (“Circulatory Hormone”). — See page 548, in the sec- 
tion on Angina Pectoris. 

Hyperventilation.— Starling was^the first to demonstrate and clearly 
recognize the tremendous “depot” or blood-storage capacity of the capil- 
lary bed in the lungs, but he really underestimated the full capacity, which 
Blumgart and Weiss (1928) showed to be about 21 per cent of the total* 
'circulating blood volume. Hyperventilation — ^pulmonary distention — will 
of course increase the size of this storage bed, and as it also apparently 
retards the return of blood to the left side of the heart and therefore lessens 
the quantity of blood passing into the aorta with each systole, it is theo- 
retically correct to assume that; other things being equal, hyperventilation 
could reduce systemic blood pressure. As a matter of fact such reduction 
is easily demonstrable in the laboratory using animals and has also been 
sliown by Vincent and Thompson (1928) to occur to the extent of a 25 
per cent drop in normal human beings. Rappaport (1929) has made clinical 
application of these facts in hypertension, employing deep-breathing exer- 
cises with good effects in a small number of cases. The patient is taught 
very slowly and gradually to fully expand his lungs and is then requested 
to do so four to six times daily for a period varying in individual cases — 
in the beginning not to exceed five to seven minutes, however, Rappaport 
particularly warned against having these exercises performed in anything 
but the quietest manner — “breathing exercises that make the patient work 
are doqm^d to failure.” Recently, in Kief, Berljand and Weinstein (1931) 

, administered oxygen daily, for fifteen to twenty minutes as in pneumonia, 
for ten to fourteen days, to a group of 25 patients and obtained quite con- 
siderable reductions in blood pressure by tlie end of the period in 23 of the 
individuals. These observations are perhaps not yet of practical value but 
are recorded here as a rational attempt at physiologic therapeutics which 
certainly is worthy of further trial, especially the simple method of Rappa- 
port. Of course bearing in mind the hyperreactive personality of the hyper- 
tensive, he will probably vitiate the* chance of good effects by his manner 
of approach to these exercises if he is allowed to know that they arc directly 
designed to lower his blood pressure. 

Treatment of the Apoplectic Stroke. — ^During the period of bleeding, 
the application of an ice-bag to the head and the placing of the feet in a 
warm mustard bath are time-honored remedies. It is the usual practice to 
raise the head and lower the feet. The' attempt to reduce blood pressure.* 
afid decrease the hemorrhage by venesection is now discountenanced. 

After recovery from the acute attack, potassium iodide in large doses 
(beginning with 5 grains (0.32 Gm.) three times daily and increasing jtio as 
much as the patient can tolerate) is employed in the attempt to promote' 
resolution of the clot; but this medication must not be begun until several 
weeks after* the hemorrhage. • 

Stimulants of whatever sort are contraindicated during the acute stage, 
but later .the. use 'of %o grain (0.0015 Gm.) of strychnine sulphate several 
times daily is thought to ^aid in maintaining the muscle tone; massage, 
passive exercises and electrical applications are, of course, hlsp (ndicated. 
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i ARTERIOSCLEROSIS 

Arteriosclerosis is a disease characterized by hyperplastic, hypertrophic, 
^ fibrotic, calcareous, ^ind necrotic changes in the vessel walls, resulting 
ultimately in diminution of the normal elasticity plus Weakening and 
deformity. The etiology of the condition has been well stated by Mosen- 
thal: “A summary of the many causes that have been detailed thus far 
(advancing years, dietary excesses, nervous strain, muscular exertion, to^ 
bacco, alcohol, various poisons, chronic and infectious diseases) reveals 
a long list of habits and events of which eve^ living human being is to some 
extent at‘ least a victim. These are the external influences that assail us. 
Men being more exposed to them than^women, it is only natural that arteri- 
osclerosis is much more prevalent in the former than in the latter.” That a 
definite hereditary factor is responsible for the development of this condition 
in some individuals much earlier than in others living under the same stress 
rand strain is beginning to be tentatively stated. 

The statement that '^a man is as old as his arteries” may serve for lay 
opinion but it is not a strict expression of medical truth, for we not infre- 
quently encounter a young, middle-aged or elderly individual with tortuous 
and quite “hard” arteries who is in excellent general condition. This is not 
to deny, of course, that in many cases there is a gradual loss in mental and 
physical vigor. In most cashs the blood pressure is not raised, but when 
it is, that is to say, when essential hypertension and arteriosclerosis are 
coexistent, then the prognosis is much more grave. The following is the 
order of frequency with which most investigators have found the organs to 
be affected, those organs most frequently affcoted being also most markedly 
affected: spleen, brain, kidneys, adrenals, pancreas, hea^rt, gastro-intestinal 
tract, lungs, liver and diaphragm. Localized arteriosclerosis is of course 
usually a much more serious affair than the general form. 

The great anatomist Scarpa (1747-1832) was the first to record the 
opinion that arteriosclerosis is a disease of the inner coats of the arteries. 

THERAPY 

The treatment of localized arteriosclerosis is really the treatment of 
chronic nephritis, or of cardiac failure, or of essential hypertension.' For 
the victims of generalized arteriosclerosis who suffer gradual mental and 
physical deterioration there is nothing to do save to direct their lives in as 
, pleasant channels, as possible; nor can one write much of an edifying nature 
about the prevention pf the condition. To avoid the competitive hurly- 
burly of life as much as possible, to avoid too quick returns to full activity 
after attacks of the acute diseases, to submit to the fullest treatment for the 
chronic affections, and to select one's parents as carefully as may be, are 
all pleasures of presumptive value. 



DISTURBANCES OF THE THYROID GLAND 

CRETINISM 

Cretinism is an aflfeciion originating during fetal life or in infancy, 
characterized by retarded mental and physical development, and due to ihe 
absence or more or loss complete atrophy of the thyroid gland. Practically 
nothing is known of the cause of this abnormality. It occurs all over the 
world but is most prevalent in goitrous regions, though, curiously enough, 
it is relatively rare in North America; however, with regard to this last 
point, Stoddard's (1933) recent study indicalus that in Wisconsin, and 
by inference in other Great Lakes regions and in the Pacific Northwest, 
the condition of endemic cretinism is probably quite imminent. Among 
preserved records the first reference to cretinism is that of Paracelsus, in 
the sixteenth century, though it was doubtless very prevalent long before 
that. 

Most patients do not come under observation until they are six to eight 
months old because failure to develop normally is not often noticed before 
that age. In typical cases the general appearance is characteristic, regard- 
less of the child's age. The hair is dry, coarse and usually scanty; the face 
is broad, with a wide flat nose, thick lips, protruding tongue and heavy jaw; 
the fontanels remain open, the forehead is low, the abdomen is large, and 
there is often an umbilical hernia; bony growth is delayed, but the hands and 
feet are large and the toes and fingers short and thick; dentition is delayed, 
the temperature is subnormal, the skin is dry, and the tissues have a doughy 
feeling but do not pit upon pressure. Constipation is the rule. Cretinous 
individuals are undersized physically and very much stunted mentally. 
Their characteristic response to questioning is a wrinkling grin, and their 
ultimate mental development is usually into a clownish sort of childishness 
in which they seem very happy; any type of idiocy, however, may be seen. 
The state of untreated cretinism is not incompatible with the attainment of 
full years, but most victims of the affection succumb fairly early to one of 
the infectious diseases. 

THERAPY 

The response of cretins to the administration of desiccated thyroid 
substance {nota bene: this substance is not an extract, therefore the term 
^‘thyroid extract" is not permissible ; see also the note regarding differences 
in brands on p. 569) is well kno)?vn to everyone. Osier has written: ‘‘Not 
the magic wand of Prospero or the brave kiss of the daughter of Hippocrates 
ever effected such a change." And truly written, for the change is as rapid 
as it is remarkable. One needs but to start with a small dose, build it up 
as tolerance and necessity dictate, and then watch during the brief space 
required for the^ conversion of an imbecile into a rational being. Regarding 
dosage, Kcrley writes from his wide experience: “The required thyroid 
dosage is very readily learned; the child adjusts itself to the amount it re- 
quires. We usually begin with about ■*/4 grain twice a day, and then in- 
crease as necessary until we get results; overdosage is followed by perspira- 
tion, irritability, and bed-wetting. However, having thus sung the praises 
of one of our most prized specifics, the plague of meticulousness that is 
upon me compels the admission that most of the contributions on cretinism 
in the literature relate solely to the spectacular change wrought by the drug 
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in infancy. Few cases are followed through for the rest of their lives, and 
such as are, present few evidences of a complete recreation of the mentality. 
Therefore, in presenting three of Kerley’s case reports below, I have sev- 
eral objects in view: First, to demonstrate the progress which may be ex- 
pected in these cases; second, to indicate the dosage required, and, third, to 
show the end-results which may be hoped for. 

“Case 1. — I. H., female, age twenty-four years, height 02 inches, weight 130 pounds. 
Absence of thyroid gland. Physically robust, is good at housework, c?an write her name 
but (cannot cofnpose a letter, can sew well, has no appreciation of mathematics, cannot add 
a column of figures, multiply or divide, enjoys moving pictures. Not interested in boys, 
neVer reads newspaper, is interested only in the comic section. Apparent mental age 
about ten years. Taking 10 grains of desiccated thyroid daily. Came under ob^rva- 
tion at the age of three years and was still nursed by the mother, weight 15 pounds. * But 
two lower incisor teeth had been cut, very stupid, played with a rattle, show^ed no interest 
in surroundings, unable to sit unsupported, could support the head after the second year. 
General physical appearance typically cretin. Given 1 grain of desiccated thyroid daily. 
After ten months of treatment attempted to talk. When four years old she required 

grains daily. At ten years of age the height was 47 inches, weight ^4}^ pounds. 
At this time she was taking grains of desiccated thyroid daily. 


“Case 2. — K. L., female, age twenty-five years, weight 139 pounds, height 62J^ inches. 
Absence of thyroid gland. She is competent at housework and handwork, no apprecia- 
tion of mathematics, never reads newspaper, inclined to be antisocial. Has no girl friends. 
Interested in opposite sex. For past eight years she has work(?d in a leather factory, 
salary $15.00 a wecjk. Unable to take a promotion. Heads and writes v^ell, but cannot 
compose a letter. Spelling is good but when writing a letter inserts words which have no 
bearing upon the subject. Interested in moving pictures and comi(i section of newspapers. 
Always enjoyed good health. Menstruated at fourteen years of age, i)eriods regular. 
Taking 1^2 grains of desiccated thyroid daily. First seen at the age of two months, 
typical text-book type. Mother refused to have child photographed because of *awful 
appearance.' Given IJ^ grains of desiccated thyroid daily; usual iniT)rovement. First 
walked at fourteen months; began to talk at the eighteenth month." 


A report, in 1931, reviews the dosage in this case: Five years of age, 
2^ grains; ten years, 5 grains; fifteen years, 7 grains; twenty years, 9 
grains; twenty-four years, 12 grains. After a few months on 12 grains, 
extreme nervousness caused recluction to 9 grains, which was diminished, 
still because of nervousness, during next three years to 3 grains at twenty- 
seven years; thyrotoxicosis symptoms here caused the drug to be withheld 
for forty-one days, but 2-grain dosage was resumed on reappearance of 
myxedematous symptoms; at thirty-one years, 2^4 grains. 

^*Case 3. — H. F., female, age twenty-two years, weight 104 pounds, height 63 inches. 
Absence of thyroid gland. Attended school until seventc^enth year; at this time she was 
in the seventh grade, usually attained by giTls in the twelfth year. Is particularly clever 
at playing the piano from memory. Musical instruction by professional teacher a failure. 
Has social tendencies but appreciates her defects and is resentful. Is particularly good at 
housework, takes entire charge of two rooms in the family apartment, cannot compose a 
letter without assistance. Penmanship very poor, is moody, cries readily, particularly 
deficient in mathematics, takes telephone messages correctly, if not too long. First men- 
struated at fourteen and a half years. Is fond of opposite sex. No interest in news- 
papers. Memory is excellent. Taking grains of desiccated thyroid daily. Came 
under observation at the fifth month, weight 9 pounds, text-book case. Prompt response 
to desiccated thyroid, 1 grain daily. Smiled at six months, walked at fourth year. Formed 
sentences at the fifth year." 


MYXEDEMA AND HYPOTHYROIDISM 

Spontaneous myxedema is a chronic affection associated with a gradual 
fibrosis and atrophy of the acini of. the thyroid gland, and characterized 
by impaired mentality, overgrowth of fat and connective tissue, and pro- 
nounced change in appearance. The disease occuts all over the world, 
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but is most frequent in goitrous regions. It is usually a disease of* women 
at about the time of the menopause, but approximately one eighth of the 
cases occur in ihen and a .very small number in children.- Of the cause of • 
the thyroid shrinkage practically nothing is known ; it is said “that the dis- 
ease has a familial tendency. 

In the usual case ol myxedema the first symptom is a gradually increas- 
ing mental sluggishness jjombined with a feeling of bodily weariness whi(‘h 
is not appealed by any amopnt of resting. The face assumes a coarsened, 
masklike expression, with often a transyerse furrow acrAss the forehead 
and an area of brownish pigmentation over the cheeks. The skin is dry and 
scaly and the hair falls out. The false edematous deposits, which do not 
pit, upon pressure, occur in all the subcutaneous tissues, making it appear as 
though the patient has stored up much fat; the extremities are chiefly 
afifected, however. The temperature is below normal, there is a secondary 
anemia and a reduction- in pulse rate and basal metabolism, and the patient 
complains^ of constipation, unusual sensiliveness to cold, and pains in the 
muscles and joints. The occurrence of ^'myxedema heart” as a typical 
entity is not agreed to by all observers: Marked enlargement, slow feeble 
beat, insufficiency absent or present — all resisting digitalis but clearing up 
promptly under thyroid therapy. In recent years evidence has been ac- 
cumulating to show that these patients are unusually prone to arterioscle- 
rosis, chronic nephritis, and arthritis, fibrous myocarditis and coronary 
sclerosis, but since the age of onset of all of these conditions coincides 
closely with that of myxedema, it is going to require very careful work to 
establish the interrelationship. Cardiac enlargement, associated with hypo- 
thyroidism and^ disappearing under thyroid therapy, has been reported a 
number of times and has given rise to the phrase ‘^myxedema heart.” 

In recent , years a number of observers have been calling attimtion to* 
tlie probable frequency with which individuals arc relegated to the scrap- 
heap of ‘^neurasthenia” when they are suffering from a mild hypothyroidism 
in which the full myxedematous picture never develops. Such patients may 
show one or more or none of the classical symptoms of real myxedema, 
but it is astonishing how many other symptoms not usually associati'd in 
a diagnostic connection with thyroid dysfunction will clear up on specific 
treatment. For instance they may be underweight, not sensitive to cojd 
or suffering from a marked dryness of skin; indeed they may not even 
feel mentally sluggish, though they nearly always grow inordinately tired 
by the end of the day. Menstrual disturbances, rheumatic or abdominal 
pains may bring them under observaj/ion. Warfield (1930) considers that 
a basal metabolic rate which is consistently no lower than minus 10 per 
cent is justification for the tentative diagnosis and therapeutic test in these 
cases. However, it is worthy of note that in the carefully studied series 
of Thurman and Thompson U930), 11 of 196 patients with basal rates of 
11 to 45 per cent* below average normal (in only 8 was it lower than minus 
25 per cent) were found to be clinically normal, 172 were suffering from 
various pathologic -conditions not helped by thyroid therapy, and only 13 
appeared ,to be really in a state of “hypothyroidism without myxedema” 
as evidenced by marked improvement under thyroid-substance therapy. . 
They concluded that if the depression in basal rate is less than 21 per cent , 
below the average normal, underfunction of the thyroid is usually not 
present. 

* THERAPY 

In the euiBihe^ of 1891, Murray described before the British Medical 
Association the first case of myxedema ever treated, by the administration 
of the thyroid glflbd of the sheep. His patient, a woman of forty-six. 
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regained good health and lived to be geventy-four, dying in 1919 of heart 
disease. Since the reporting of tins classic case, many thousands of patients 
fiave been thus treated and cured, and it has now become apparent that such 
failures to rekore the patient to complete health as do occur are due to 
one or more of the following factors: (a) The use of a nonpotent specimen 
of the drug. , The U.S.P.. desiccated thyroid substance is described as the 
thyroid glands of animals which are used for food bj^ man, freed of connec- 
tive tissue and fat, dried and powdered and containing no less than 0.17 per 
cent nor more thkn 0.22 per cent of iodine in {hyroid combination. How- 
ever, Hunt (recently corroborated* by Means, 1933) has shown that there 
may be a great variation in the strength of the drug as prepared by dif- 
ferent manufacturers, a fact which certainly places the practitioner with 
his occasional case of this disease in a quandary. The only solution of this 
difficulty so far suggested is to determine the dosage with a particular 
preparation solely upon the basis of therapeutic results. The isolated thyT 
' roxin has not sufficient advantages over the desiccated substance to justify 
its greater expensiveness. (6) The beginning of treatment too late in the 
^disease. It is the exceptional case of far-advanced myxedema that com- 
" pletely recovers under even the most careful treatment, (c) Lack of co- 
operation upon the part of the patient. After a considerable degree of 
recovery has taken place very many individuals refuse to continue with the 
proper dosage required to complete and maintain their cure, (d) The care- 
less taking of overdoses by patients, who, having once experienced the re- 
sultant thyrotoxic symptojns, are eveimore reluctant to take sufficient doses 
•to maintain them in a normal condition. 

It is the universal practice to administer the thyroid substance in two 
stages: (1) The initial dosage, designed to restore the patient to a normal 
level of metabolism, and (2) the maintenance dosage, which is the smallest 
amount necessary to keep the metabolism within normal limits’. 

Initial Thyroid Dosage.— The patient is best put to bed, or at least 
required to spend much of the time in bed during the initial stage of treat- 
rnent. In Sturgis and Whiting's (1925) study the patient was weighed at 
’ the beginning, given 2 grains (0.12 Gm.) of thyroid substance three times 
daily for five days, and the pulse counted each morning by herself or some 
member of the family at rising time. In this way a check on the basal 
pulse rate is obtained with the elimination of such factors as the influence 
of food and muscular activity. At the end of five days the patient is to 
be weighed again and if only 2 or 3 pounds (0.9 or 1.4 Kg.) have been lost, 
and the pulse rate is not above 80 and there are no signs of overaction, such 
as palpitation, dyspnea, excessive warmth, dizziness or nausea, administra- 
tion may continue until a normal pulse rate is obtained or such toxic symp- 
toms appear. 

Maintenance Thyroid Dosage. — ^The object in this stage of the treat- 
ment is to determine, by reducing the dosage, just how much will be re- 
quired to keep the patient normal, trying at first to maintain this state on ’ 
2 grains (0.12 Gm.) daily. Once the correct dosage i^ determined it is 
likely that the patient will have to continue employing it with slight vari- 
.ations through the remainder of her life ; few recoveries have been recorded. 
In the experience of Sturgis and Whiting with 25 patients, it was found 
that 14 required 2 grains daily; 6, 3 grains; 2, 1 grain; and 3, 1^ grains. 
''Occasionally a patient has taken as much as 6 grains as a maintenance 
dose for a short period, but this amount has invariably produced symp- 
toms of overdosage if Continued for any length of time;” These observers 
strongly advise hospitalization in the beginning so that ’therapy may be 
frequently checked by basal metabolic determinations. In their experience 
these^ oatients are about in a condition normal for them Vhen their rate is 
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minus 6 or 10 per cent. They find also that the initial weight loss as a 
consequence of the disappearance of the nonpitting edema is usually made,, 
with 5 to 10 pounds additional, as a result of the improvement in general 
nutrition. 

Thyroid Dosage in H^othyroidism without Myxedema. — ^The dosage 
here is about the same as in true myxedema. Warfield’s patients are taking 
3 to 6 grains daily; he usually begins with 2 to 4 grains and checks the 
metabolic rate after ten to fourteen days, being satisfied also with a minus 
10 reading. *Tt is not the figure of the basal metabolic rate but the well- 
being of the patient which is the criterion for dosage.” 

Auxiliary Therapy. — The eruptions or other reactions which sometimes 
accompany thyroid therapy in the beginning can at times be avoided by 
the simultaneous administration of small doses of the solution of potassium 
arsenite (Fowler’s solution). Where there is an extreme degree of idio- 
syncrasy, desensitization must be attempted with minute doses — /4ooo 
grain daily to begin with and gradually increasing after a few days. Where 
this is not practicable, the thyroid substance will have to be given inter- 
mittently in as large doses as can be tolerated. Koehler (1927) has pointed 
out the occasional paradoxical necessity for the use of sedatives in the 
initial stage, particularly in the nervously imstable type of individual; 
barbiturates serve well here. Christian (1925) warns of the especial need 
of digitalis in cases complicated by cardiac insufficiency, for as the myx- 
edematous condition improves more work is demanded of the heart; anemia 
too should be corrected. 


SIMPLE GOITER 

Simple goiter is a diffuse, symmetrical, noninflammatory enlargement of 
the thyroid gland which is caused by the distention of its alveoli by an 
excessive deposit of colloid. Since the earliest times the view has probably 
been held that the incidence of this affection is in some way associated with 
the water supply. The Chinese of fifteen centuries b. c., as well as the 
Greeks and Romans of the western Classical Age, have left attestations of 
this belief, and relatively recently “discovered” races, such as the natives 
of interior Africa and the American Indians, were also convinced of the rela- 
tionship. However, it remained for the Swiss, Grange, to first propose the 
hypothesis that it is an insufiiciency of iodine in food and water that is the 
causative factor. His observations Were made in 1840, at which time, due 
to his efforts and especially those of Chatin in France, iodine prophylaxis 
was attempted in Switzerland, France and Italy. The present theory of the 
association of iodine starvation and colloid goiter is due to the painstaking 
researches of Marine and his associates and really constitutes a “new” 
discovery, for the work done during the middle of the last century had long 
since been forgotten. That goiter is most prevalent in regions where the 
water, soil or indigenous vegetables, cereals, fruits and milk are poorest in 
iodine, is now generally recognized. In Asia and (Continental Europe these 
regions correspond to the Himalayan and Alpine mountain ranges, in' 
England to the valley of the Thames and Derbyshire, in South America, to 
the Andes plateau, and in North America to the region about the Great 
Lakes and the St. Lawrence River, and the Cascade mountain region of 
Oregon, Washington and British Columbia, with less, important foci in the 
Rocky Mountain states and those of the upper Mississippi valley. That 
residence near the sea is in itself a safeguard against the development of the 
disease, as would seem to be indicated by the relative infrequency of its 
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occurrence along the Atlantic seaboard of the United States, is disproved by 
the fact of its great prevalence on the northern Pacific coast and also in 
New Zealand, in which latter country most of the habitations are coastal 
and none more than 100 miles inland. In accepting this relationship of 
iodine starvation to goiter it is necessary, however, to go a step further and 
postulate that the disease develops only in those in whom some other as 
yet unknown factor or factors are operating, for it would otherwise be im- 
possible to account for the escape of many individuals in goitrous regions 
and the appearance of sporadic cases in nongoitrous regions. The work of 
McCarrison with goitrogenic diets, and particularly his demonstration of 
certain positive goiter-producing substances present in cabbage, ground- 
nut, bran and maize, and possibly in certain other cereals, marks a great 
advance in knowledge. Webster has shown that the iodine content is of 
no importance here and that the active agent in cabbage is thermostabile 
and water-insoluble. According to Marine (1932) it is probably of cyanide 
' nature. Suk (1932) has apparently shown rather definitely the importance 
of cabbage as an etiologic agent in the diet of certain Carpathian high- 
landers in Ruthenia. Further developments along this new investigative 
line are awaited with great interest. 

Simple goiter develops most frequently at the age of puberty and is more 
frequent in girls than boys; it also not uncommonly appears in women dur- 
ing pregnancy and lactation. The symptoms it causes are usually few or 
none, save the psychic disturbances consequent upon the disfigurement. A 
small proportion of goiters disappear spontaneously but most of them per- 
sist to some extent throughout life. Wlicn serious symptoms arise they arc 
usually due to the displacement of the larynx and trachea, with disturbance 
of respiration, or to circulatory disturbances due to pressure upon contiguous 
nerves. 

PROPHYLAXIS 

Methods. — At the present time the prophylactic measures employed are 
the following: 

1. The administration of a tablet containing % grain (0.01 Gm.) of an 
organic iodine compound once a week throughout the school year (or 
throughout the duration of pregnancy). Such preparations contained in the 
1933 N.N.R. are: lodocasein, lodostarine, Stearodine and Oridine. 

2. The addition during a period of two or three weeks twice a year of 
sufficient sodium iodide to the municipal water supply to bring the iodine 
content up to fifty parts per billion during that time. 

3. The use of iodized table salt. The Swiss Goiter Commission advises- 
the addition of 5 mg. of iodide per kilogram of salt; in the United States, 
the iodized table salts generally contain forty times this much, i. e,, about 
200 mg. of potassium iodide per kilogram of salt. It is recommended that 
this salt be used in cooking and at table by all persons throughout the year. 

Efficacy of the Methods. — ^Iodine was first used on a large scale in the 
prevention of human goiter by Marine and Kimball in the school population 
of Akron, Ohio, in 1917. Of 2190 school girls who took 30 grains (2 Gm.) 
of sodium iodide twice a year for three years, only 6 developed goiter, while 
of 2305 also observed for three years but who did not take iodine, 495 
developed goiter. Since the publication of these studies numerous commu- 
nities in America and Europe, have employed the prophylactic use of the 
element with very satisfactory results. In the table below (Table 50) I 
have summarized the 1928 report of Kimball on the experiments conducted 
in the state of Michigan during the period 1924-28. 

These figures do not constitute an absolute comparison between the 
statc'of affairs in 1924, before any iodine had been taken, and in 1928, after 
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Table 50. — Iodine Profhtlaxis hr Simple Coiter: in Michigan (1924-28) 


Locality. 

Children 
examined — 
1924. 

Goiter 

percentage. 

Children 
examined — 
1928. 

Goiter 

percentage. 

Midland County 

3,645 

mimm 

984* 


Wexford County 

3,984 




City of Grand Rapids (1923) . . . 

26,215 




City of Muskegon 

7,710 

33.3 1 




Total 

Average 

L Total 

Average . 


number 

percentage 

number 

percentage 

• 

41,554 

40.1 

.90,222 

11.4 


* City of Midland only, 
t City of Cadillac only. 


iodine had been taken for four years, for thc‘ simple reason that, as pointed 
out by Kimball, all the children included in the survey were not taking 
iodine throughout this period — some were not taking it at all and others 
doubtless in an ineffectual fashion. However, the table does indicate, the 
Very great success to be met with in even these large-scale prophylactic 
experiments with all their shortcomings from the scientific standpoint. It is 
the belief of those whq have watched these surveys that under ideal con- 
ditions the’ incidence of goiter could be reduced to practically nothing. 

In a, more recent report Kimj3all (1931) has shown very strikingly the 
difference in goiter incidence in Detroit, where prophylaxis is officially and 
routinely practiced,, and Cleveland, where these conditions do not obtain 
(Table 51}. In the lower portion of the table is shown the decrease in 
goiter incidence through the years in Detroit. 


Table 61. — Goiter Incidence in Cities Using and Not Using Prophylactic Iodine 

• 4 

Campanson of Incidence of Goiter in SchodL-chUdren of Detroit and of Cleveland . 



Total incidence 

Total incidence 

Hyperplastic or 
iodine deficiency 
goiter in special 
schools, 1930-31 
(per cent). 



of goiter in reg- 

of goiter in spe- 

Number of 
examinations. 


ular schools, 

1924 

cial schools, 
1930 t^1 


(per cent). 

(per cent). 


Detroit 

36 

12 

0.3 

• 5075 ‘ 

Cleveland 

34 

30 

18.0 

. 3176 


Yearly Report of Incidence of GoUer in Detroit* 



1924. 




1929. 



Incidence of loiter 

36% 

3,000t 

9.7% 

69,805 

7.7% 

78,085 

7.2% 

115,535 

5.2% 

•107,863 

3.1% 

141,366 

2.1% 

114,969 

Number of examinations. . 


* Erom Detroit City Health: School Health Service, Annual Reports,' vol. 1.3-14. * 
t Approximately. 


, Regarding the prevention of goiters that develop before birth, Kimball 
writes as follows: “We are privileged to report here thb observations of the ' 
physiciana of Houghton County doing obstetrics and pediatrics. The report 
was given by Dr. -W. A. Manthei of Lake Linden, who states t^ before 
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prophylaxis became general it was not at all uncommon to Iseo babies with 
^definite goiters at birth. He and his associates discussed this fact and 
looked forward with eagerness to see whether the general use of iodized sJ^lt, 
or iodine prescribed throughout pregnancy, would chanp this condition. To 
»date they have not seen a single case of congenital goiter when the mother 
has used iodine. From their observations so far the continued use of iodized 
salt has been found sufficient; yet many prescribe additional iodine during 
this period, such as 1 gi’ain (0.065 Gm.) of sodium iodide or one or two or- 
ganic iodine 'tablets a week.” The studies of Hudson (1931) have shown 
that iodides given to the mother pass through the placenta and are absorbed 
by the thyroid of the fetus, so that if a child is born of a mother who has 
received iodides throughout her pregnancy, it is not because of a deficiency 
of iodine in the fetal thyroid 

Comparison of the Methods. — ^Perhaps the best plan of them all is the 
•use of the organic iodine tablet once each week throughout the school year, 
'but this plan should be employed only under the supervision of the school 
physician who will exclude from treatment all children having adenomata 
of the thyroid. The principal advantage of this tablet over sodium iodide 
as originally used by Marine and Kimball is that it is easier to get it regu- 
larly taken, particularly if chocolate coated. 

When iodine is added periodically to the water supply of a city, those 
who drink this water obtain no more iodine than is habitually taken 
throughout the year by the inhabitants of regions whose soil and water arc 
relatively rich in iodine. It is not thought that this can be harmful, but, 
on the other hand, it is very doubtful wlij^ther the measure has any very 
real value in the prophylaxis of goiter. 

When the iodized salt method of prophylaxis is used iodine is in effect 
administered to an entire community in the attc'mpi to prevent tlie develop- 
ment of simple goiter in children and pregnant women. Objections to this 
type of campaign are by no means new. Kimball has pointed out that 
Rilliet of Geneva w^s the first to stress the possibility of harm from the use 
of iodized salt, in 1858. He read a paper on tliis subject before the Academy 
of Medicine in Paris, in which he described 4 cases typical of what is 
today commonly called toxic adenoma. These patients had been using 
potassium iodide in their cooking salt in the proportions of 1 part to 10,000 
parts 'of salt. The relation between the use of iodized salt and the duration 
of the symptoms was not clearly established by Rilliet. lie also described 
two patients who had left the mountainous region of Geneva and had gonds 
to the seastiore, and, breathing the sea air which is heavily laden with iodine , 
t according to the theories of that time), had become as toxic as the two 
patients who had used the iodized salt. The same year, M. de Boinet wrote 
a letter tc the commissioners of the Academy, Messrs. Chatin and Trous- 
seau, in which he pointed out the fallacies and dangers of Rillict’s deduc- 
tions from such a small number of cases.' He doubted the statement that 
iodine in the sea air would be sufficient to cause such immediate toxicity, 
preferring to believe that the condition was already present and brought 
out by some other factor. Furthermore, he made the point that, in view 
of the large number oi goiters under treatment by Rilliet and his many 
friends, and in a country where goiter was so prevalent, there should have 
been more than .2 cases affected by this treatment. However,. Rilliet’s 
warning note as to the possible dangers of the use of even small amounts of 
iodine in the treatment of goiter carried more weight ihan the deductions 
of de Boinet, the result being that the entire profession immediately stopped 
the use of iodized salt. 

* And now ^again, since the revival of this method of prophylaxis, papers 
are appearing emph^^sizing its dangers. For my own part, 1 majr say that 
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I am by no means convinced that the advocacy of the general use of iodized 
salt is entirely wise, since I think that anyone who has had intensive der-- 
matological training will always carry the notion that skin eruptions may 
be caused in this way. The criticisms based upon the preparation’s alleged 
ability to cause thyrotoxicosis (see Hartsock and Jackson in Bibliography) 
would seem to be of the same general nature, i. e., they are based largely 
upon clinical impressions, which, though of very great value, cannot be 
accepted in lieu of statistical proof in a matter so important as this. Kim- 
ball’s (1928) studies of large groups of individuals in the state of Michigan 
certainly unearthed no evidence to the effect that this prophylactic method 
is dangerous. 

“Every adult who had goiter was urged to come in and receive a careful 
study of his goiter with diagnosis and suggestion for treatment. Also, each 
physician called up his goiter patients and advised them to come to this 
study and to bring any friend or neighbor who had a goiter problem. . . .* 
We found it necessary to make four distinct classes and to classify each 
patient before dismissal. 

“Class 1 comprises patients who have used iodized salt alone for a period 
of from one to four years. Of those in class 1, 88 per cent have used iodized 
salt continuously for four years and 12 per cent have used it at least one 
year. 

“Class 2 includes those who have used no iodine, or at least none before 
the development of hyperthyroidism. 

“Class 3 consists of those who have used iodized salt continuously but 
have also used other forms of iodine, such as external applications or com- 
pound solution of iodine. 

“Class 4 comprises those who took iodine on prescription or otherwise 
but had never used iodized salt. 

“The fact that approximately three fourths of the people of Michigan 
are using iodized salt forms the basis of an excellent experiment. While 
studying a group that has used iodized salt for a period of years, we also 
have a group which purposely or otherwise has not used iodine in any form. 
All are adults with goiter, many of which are large adenomatous goiters of 
long standing. ... A concise summary of the 1229 cases studied is found 
in the accompanying tabulation (Table 62) . 


Table 52. — ^Iodine Prophylaxis and Hyperthyroidism 



Cliiss 1 — 
iodized 
salt. 

Class 2 — 
no iodine in 
any form. 

Class 3— “ 
iodized salt 
plus iodine. 

Class 4;— 
iodine but 
no iodized 
salt. 

Number of cases 

655 

419 

114 

41 

H 3 rperth 3 ToidiBm cases 

27 

233 

20 

8 

Hyperthyroidism percentage 

4.1 

55.5 

17.5 

i 

20.0 

i 


“From my observations of all adults with goiter who came for study in 
three different communities, I feel sure that there is no basis for the state- 
ments that iodized salt might induce hyperthyroidism in long-standing 
goiters. By study tod comparison of the 27 cases of hyperthyroidism, or 
4.1 per cent of those who had used iodized salt and. Jater developed the 
disease, with the larger number, 238, or 65.5 per cent of those who had not 
used iodine yet had developed the same condition, I feel that the etiolp^ 
of hyperthyroidism lies within the inctividual. I also feel that these etiologic 
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factors are increased or aggravated by endemic goiter, and by preventing 
endemic goiter we arc thereby preventing, in the future, many cases of 
hyperthyroidism.” 

Hartsock, previously referred to as a severe critic of the use of iodized 
table salt, has stated, in 1932: “No one at the present time sees cases which 
are very suspicious of this [thyrotoxicosis caused by table salt]. The ex- 
planation I do not know, and I am very mucli confused in my own mind 
about the whole thing.” McClure (1932) has shown that there has been 
a marked decrease in the number of goiter operations in the Detroit and 
Ann Arbor areas since the use of the salt began, though the number of 
operations of all sorts has increased. This same author states that no 
single case of hyperthyroidism has developed as the result of massive iodide 
therapy over long periods in .the Johns Hopkins Hospital syphilitic clinic, 
in a series of 6000 patients, and only 1 or 2 cases have come under suspicion 
among the 3000 patients in the similar clinic at the Henry Ford Hospital. 

THERAPY 

The treatment of simple goiter by the same methods as are employed in 
prophylaxis sometimes accomplishes an astonishing diminution or even 
total disappearance of the enlargement. However, the cases of long-stand- 
ing goiter that are favorably affected are very few. Up to sixteen or seven- 
teen years of age the response is better; in Marine and Kimbairs studies in 
Akron, Ohio, of 1182 children with goiter at the first examination who took 
iodine, 773 thyroids decreased in size, while, of 1048 children with goiter 
at the first examination who did not take iodine, only 145 decreased in 
size. 


ADENOMA 

A certain number of goiters are nodular and are therefore, but perhaps 
erroneously, considered adenomatous. A few of these nodules have the 
structure of fetal thyroid and are assumed to arise from embryonal cell 
nests, but the great majority of them seem to be encapsulated masses of 
adult thyroid tissue. Many observers believe these nodules to represent 
areas of disorderly growth in response to some unknown stimulus, and that 
a state of hyperthyroidism can be initiated from such a nodule without 
diffuse involvement of the gland. However, the studies of Rienhoff, con- 
firmed by both Dunhill and Hertzler, are beginning to influence opinion; 
studies in which it was shown that the involutional changes occurring in the 
thyroid glands of patients with exophthalmic goiter who were undergoing 
remission revealed striking similarities to the histologic picture seen in 
nodular goiter; Cole and Womack have made the same observation in their 
experimental production of nodular goiter in dOgs. This would make of 
these nodules neoplasms in no sense of the wor^ but involutional bodies 
whose number and size depend upon the number of remissions and . exacer- 
bations in the gland. The fact that cases of so-called “toxic adenoma” 
develop in long-standing cases of so-called “adenomatojus goiter” may 
simply mean that the diagnosis of toxic adenoma is made during a par- 
ticularly fulminating exacerbation in a gland that has undergone many 
milder exacerbations ahd remissions. The fact that exophthalmos is un- 
usual in these cases need not set them apart as a separate type of thyro- 
toxicosis, for most of the cases develop after the middle thirties, at which 
time this symptom is also unusual in the nonnodular cases. 
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THERAPY 

Mqst surgeons believe that all nodular goiters should be removed because 
of the occasional development of malignancy on a nodtilar base, or because 
of the fact that thyrotoxicosis may appear later in life. Foster's comment 
on this attitude seems to me most excellent: “This appears a radical view in 
the face of the fact that discrete adenomata are not rarely palpable in the 
thyroids of elderly, persons who had recognized an abnormal ‘gland' in their 
necks years before. Considering the adequate supply of hazards in modern 
Hfo tsnoTne conservativc and judicious for the family physician 

nal examination of a young person with an adenoma of the 
jrve decision on developments." 

nt of “toxic adenoma” is identical with that of thyro- 
low) . * 


THYROTOXICOSIS 

(Exophthalmic Goiter; Graves’ Disease; Basedow’s Disease) 

Thyrotoxicosis is the name given to a peculiar complex of symptoms of 
which the chief are enlargement of the thyroid gland, an increase in the 
basal inetabolic rate and a decrease in weight and strength, a characteristic 
nervous syndrome, exophthalmos usually, and a tendency to gastro-in- 
testinal crises of nausea and vomiting. Shirer (1933) has shown tliat there 
is a state of hypermotility of the gastro-intcstinal tract, the de^ee of which, 
however, is no index of the severity of the disease. The classic description 
of the disease is that of Caleb Parry, in 1 786, though the paper of Graves, 
m 1835, was the first to attract wide attention; Basedow described it again 
in 1840. Thyrotoxicosis occurs far more often in women than in men and 
principally between the ag(‘s of fifteen and thirty-five. No race is entirely 
exempt; even in the Negro we have recently been shown (Herrmann,* 1932) 
that the state is not rare. It is believed to be a relatively rare disease 
throughout the world, but doubtless many mild cases ^re constantly being 
mistaken for neurasthenia, psychoneurosis, and cardiac disorders unrelated 
to thyrotoxicosis. The accepted belief that the disease is more frequent 
in large cities than in rural districts is not supported by the fact that. of 
2700 fatal cases in the United States in 1925, 1700 were recorded as rural. 
Likewise, the opinion that the incidence is highest in goitrous areas is be- 
ginning to be shaken. 

The patients are usually restless, nervous and irritable long before any 
other disturbances are noted. The appetite increases during this period 
and there is not infrequently a gam in weight. When the patient finally 
visits the physician, however, she usually presents the following signs and 
symptoms: Loss of weight despite a normal or even increased appetite; 
rapid pulse rate, usually accompanied by palpitation; a great emotionalism, 
either of the depressed or exhilarated type, perhaps even with the develop- 
ment of a pronounced psychosis; muscular tremor, especially noticeable in 
the extended fingers, combined with easy muscular fatigue; complaint of 
insomnia; cxceqpive sweating and discomfort in warm weather; a basal 
metabolic rate mucli above the normal, and not .uncommonly glycosuria 
and hyperglycemia; usually some degree of exophthlamos; and tlie history 
of a number of attacks of nausea, -vomiting and diarrhea, during which all 
the i^mptoms are much aggravated. Considerable thyroid enlargement ief 
the rule and some Enlargement is detectable in practically all Cases, Hyper- 
plasia of the thyroidal tissue is the most frequent finding at autopsy, but 
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it does not seem that this bears a constant relationship to the clinical symp- 
tomatology, for this hyperplastic state is coi|i|)atible with a normal or even 
myxedematous condition. A gradual increase in lymphoid tissues all over 
the body and hyperplasia of the thymus gland is found in most thyro- 
toxicosis autopsies. There are surprisingly many variations from' the 
typical in this disease; Wohl (1932) has particularly directed attention 
toward cases that successfully masquerade as other entities with little to 
call attention to the underlying thyrotoxic disturbance,- and Lahey (1931) 
writes of an “apathetic” type which is probably too seldom recognized, 
tlute (1930) draws the following conclusions regarding this disease and 
pregnancy. from his study of the large material at the Lahey Clinic: (a) 
Witli proper treatment pregnancy is not unnaturally terminated in most 
cases; (fe) pregnancy is distinctly an added* burden which should be avoided 
if possible; (c) babies born of thyrotoxic mothers, or of mothers who havo 
had thyroidectomy, are normal; (d) pregnancy does not cause the disease 
nor does pregnancy after thyroidectomy cause recurrence; (e) thyroidec- 
tomy can be undertaken during pregnancy with safety to both mother and 
child. 

The etiology of this disease is still unknown, one school of observers 
holding that the occurrences in the thyroid gland arc the primary cause 
of the abnormal state, the other that thyrotoxicosis is a general constitu- 
tional disease, perhaps originating in an uj^set of the autonomic nervous 
system, of which the thyroid symptoms are only a part. The secondary 
('tiologic role of acute or chronic infectious processes, fear, trauma, oper- 
ative procedures, nervous strain, or acute nervous shock are affirmed and 
denied with equal fervor and authority. A type of autonomic irtibalance, 
differing from thyrotoxicosis by absence of asthenia, heightened metabolic 
rate and loss of weight, is usually looked upon as a separate entity. 

THERAPY 

The nature of this disease is such that most of its victims have their 
malady diagnosed when it is at its height, the experience of practically all 
physicians consisting merely in watching its defervescence. Not that active 
therapeutic procedures are not instituted whenever consent for their employ- 
ment can be gained, but the effect of any of these measures upon the dura- 
tion of the disease in the “long run” is certainly open* to doubt. “The 
average duration of hyperthyroidism,” says Barker (1924), “associated with 
diffuse hyperplasia of the whole thyroid gland is probably two or three 
years, no matter how you treat it (medically, surgically or radiologically). 
You may, it is true, compel a subsidence of the symptoms by treatment, but 
rarely a cure until this time has elapsed; moreover, after recovery from an 
attack, these patients are prone to recurrence later in life.” Read (1924) 
has studied the course of 189 patients, 35 of his own and the remainder from 
eight other published reports. *Eighty-six of these individuals received 
aj-rajr treatment, 48 were treated surgically, and 65 were given no specific ' 
therapy; but it cannot be assumed of this latter group that, because they 
were relatively untreated, they were intrinsically mild cases, for, as a matter 
of fact, most of them were taken from Kessel and Hyman's well-known 
group containing some very sick individuals. Now the results in all thes^ 
cases, at least so far as the basal metabolic rate is concerned, were prac- 
tically the same, regardless of the method of treatment: A marked fall oc- 
curred from the original high point ta a low point which was reached in 
from four to five months; thereafter, there was again a slight rise fer sev- , 
oral months', but not to the original height, another fall, and then again 
anothei* slight rise at about t^he sixteenth month; at twenty-four months, 
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the average basal metabolic rate of all patients remaining in the series was 
plus 10 per cent, practically a normal figure. 

I am quite aware that I would seem to be preaching a therapeutic 
nihilism here, but actually nothing is further from my desire. What I do 
wish to impress upon the reader is this: No one type of treatment is the 
ideal for all cases, neither surgery, medicine, nor x-ray ; all claim 76 to 80 
(occasionally 90) per cent of “cures,” thus tacitly admitting a rather large 
p^centage of failures; and no one has as yet compiled a satisfactory re- 
view of a series of cases followed for as long as fifteen years. This latter 
point is very important, for, as Foster says, “a woman may be ‘cured’ at 
thirty, still well at forty, and suffer a recrudeseence during menopause at 
forty-five.” Hyman and Kessel (1931) state that in persons under thirty- 
five years of age the spontaneous course is toward recovery in from 60 to 
•70 per cent of instances, but that in patients above this age it is rarely so. 
In what follows I shall merely attempt to set down my own conception 
of the relative value of the three types of treatment. That my position 
is open to attack is a matter of course since every position must be until 
we have a specific therapy in this disease. 

(а) The Importance of Rest and Diet. — ^There are three types of treat- 
ment available in thyrotoxicosis: medical, surgical and roentgenological. 
Differing as they do in aim and method they arc nevertheless in agreement 
on one point, namely, that rest and a full diet arc essential to success with 
any type of treatment. I think it can therefore be said with surety that 
rest and full diet are the most important elements in the treatment of the 
disease. Surgeons do not like to operate unless the patient has gone through 
a preparatory period of rest and full diet; the roentgenologists do undertake 
the handling of cases without such a preliminary period, but only because 
their results are slowly obtained, and they insist upon the institution of a 
regimen of rest and full diet concomitantly with their course of treatments; 
and, as regards the medical type of treatment, rest and full diet are prac- 
tically the whole of the therapy. 

(б) Medical Treatment. — ^This is the type of treatment most frequently 
employed, yet it is the one about whose results we know least. It consists 
in instituting primarily' a period of complete rest and full feeding, to be 
followed by a gradual return to as near full activities as can be accom- 
plished, the sole object and aim of the method being to promote an earlier 
economic and social rehabilitation than occurs in the entirely untreated case. 
It is of course based upon the assumption that thyrotoxicosis is a constitu- 
tional disease with a marked tendency to be self-limited. The patient is put 
at complete rest in bed and the attempt is made to accomplish complete 
mental rest as well. Both these objects are often best attained in a hospital, 
but as a matter of fact most of these cases are treated in the home. In any 
case, success will hardly crown the attempt unless the economic and other 
stresses under which the patient is laboring are materially reduced. Often 
such a reduction can be accomplished by merely denying the access of cer- 
tain persons to the patient, but usually the difficulty is not so easily over- 
come. The employment of sedatives is nearly always necessary at least in 
the beginning. Sodium or potassium bromide, 10 to 20 grains (0.65 to 1.3 
Gra.), or barbital (veronal), 1 to 2 grains (0.13 to 0.26 Gm.), or amytal, 
'% grain (0.045 Gm.), may be given two or three times daily for their 
general quieting effect; phenobarbital (luminal) to grains (0.03 to 
0.1 Gm.), may also be used two or three times daily, but disagreeable 
symptoms are perhaps more liable ‘to appear than in the use of the other 
two drugs. Small doses of scopolamine hydrobromide (hyoscine) , %oo to 
%oo grain (0.0002 to 0.0003 Gm.) at six-hour intervals, are not contra- 
indicated, thdttgh one should always bear in mind thd uncertainty and 
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irregularity in action of this drug. If sedatives are riot being employed 
during the day and it is desired to ensure full eight hours sleep at night, 
full doses of barbital, 10 grains (0.65 Gm.), or amytal, 1% to 5 grains (0.1 
to 0.3 Gm.), or chloral hydrate, 20 to 30 grains (1.3 to 2 Gm.) if given 
alone, or 10 to 20 grains (0.65 to 1.3 Gm.) if combined with 10 grains (0.65 
Gm.) of sodium bromide, may be employed at retiring time. Paraldehyde 
is preferred by some physicians because it is not at all depressant to the 
heart; it is, however, very nasty and difficult to take, the dose being from 
1 to 4 drachms (4 to 16 cc.), administered either on crushed ice or in a 
vehicle with high alcohol content (sec p. 785) . Experience teaches that the 
best effects are obtained by the alternation of sedative drugs. 

Full feeding in these cases means simply giving the patient all she will 
eat. Usually the appetite is quite ravenous in the beginning and is best 
satisfied by numerous small feedings between the three full meals. The 
theoretical value of holding down the protein content of the diet because of 
its specific dynamic effect has not been borne out in practice; indeed, at 
least in America, the preference seems to be for a predominantly carbohy- 
drate diet, which obviates the necessity of limiting fats as advocated by 
McCarrison. 

Under this treatment the basal metabolic rate and the pulse rate grad- 
ually fall and the patient’s subjective symptoms markedly recede; then, 
after a variable number of weeks, L e., when it is no longer felt that any- 
thing is being accomplished by further insistence upon absolute rest, the 
attempt is made to slowly return the individual to her, or occasionally his, 
former economic status. It is freely admitted by those who champion this 
type of treatment that a full rehabilitation is not always accomplished, per- 
haps is not accomplished even in the majority of cases, but it is maintained 
that surgery and roentgenology do no more. I can only repeat that we 
have practically no statistical evidence of the value of this “medical” treat- 
ment. The reasons for this are obvious: It is principally employed by 
general practitioners who have not the follow-up facilities of the large 
clinics; it is not often persisted in until the program is fully executed for 
the reason that many individuals feel forced to resume their full activities 
as soon as moderate subsidence of symptoms makes this possible; and, 
finally, for the reason that many patients who begin such a course of treat- 
ment weary of the time consumed and yield to the promise of quicker relief 
held out by the surgeon. 

Two statistical studies of the value of such treatment are available. 
Brain’s (1929) report may be simply presented in Tables 53 and 54, which 
follow. These 2000 cases comprise the patients studied during nineteen 
years with the exception of all cases suspected to be toxic adenoma, which 
were referred for surgical treatment at once. Division was into (a) early 
cases: metabolic rate not above 20, heart rate not above 100, weight loss 
not above 20 pounds, duration of subjective symptoms one to six months; 
(b) cases of average severity: rate 20 to 60, pulse rate 100 to 150, weight 
loss many times exceeded 40 pounds, dm’ation of symptoms six months to 
ten years with average of about fifteen months; (c) advanced cases: all 
symptoms very severe and “quite a few” presented cardiac decompensation 
with edema and ascites, duration of symptoms one to ten years or longer, 
with average of about three years; 20 per cent of this series had been previ- 
ously operated with temporary or no relief, myxedema being superimposed 
in a few, acromegaly in one. Unfortunately the division of the total cases 
among these three groups is not given in the report. 

The results of treatment in ,tenns of economic and social restitution are 
shown in Table 55. Summarizing this report of the results of rest and diet 
treatment of 2000 cases, it> may be said that after periods of observation 
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Table 53.-*^Fo]3low-up Record of 2000 Graves’ 

Disease Patients 

Treated By 

Medical Means 

Number of 


Follow-up 

patients 

Per cent 

At least 3 years 

. 387 

19 35 

At least 4 years 

433 

21 65 

At least 5 years 

568 

27 9 

At least 6 years 

222 

11 1 

At least 7 years 

165 

8 25 

At least 8 years 

95 

4 75 

At least 9 years 

82 

4 1 

At least 10 years 

58 

2 9 


- 


Totals 

2000 

100 


BLL 54 — END-nBbULTS IN 2000 Cases or Craves* Disease Treated Medicallt 


Number of 

patients Per cent 


Perfectly well 

Persistent exophthalmos (slight or moderate) otherwise 
perfectly wtMl 

1819 

90 

95 

53 

2 

65 

Heart enlargement (chiefly objective) 

41 

2 

a5 

Myxedema (in previously thyroidectomired patients) 
Persistent exophthalmos and heart enlargement 

27 

1 

35 

22 

1 

1 

persistent exophthalmos, heart enlargement and post- 


0 

f> 

operative myxedema > 

12 

Persistent exophthalmos and postoperative myxedema 

7 

0 

35 

Postoperative myxedema and heart enlargement 

19 

0 

95 

Totals 

2000 

100 



of throe to ten years, 90 95 per rent regained complete health; 5 8 per cent 
are m good subjective health and restored to soeial and economic useful- 
ness, though still presenting exophthalmos, heart enlargement, or both; 3 25 
per cent present some myxedema with or without some exophthalmos and 
cardiac enlaigement — cases in which thyroidectomy had occurred months or 
years prior to the institution of medical treatment. 

Table 55 — Duration of Abstini^nod from Performance of Customary DirriES 
During Medical Triatmpnp op Graves* Disease 

Number of 



patients 

Per cent 

Performing usual duties while under treitmenl 
Abstaining from customary work — 

314 

17 2 

1 month * 

176 

8 8 

2 mopth<! 

2r) 

11 75 

3 months 

405 

20 25 

4 months 

212 

10 6 

6 montlis 

128 

6 4 

6 months 

120 

6* 

* 7 months 

96 

4 8 

8 months 

104 

5 2 

9 months 

54 

2 7 

10 months 

47 

2 35 

11 months 

43 

2 15 

12 months ^ 

36 

1 8 

Totals 

•20Q0 

100 


The second statistical study is that of Kesscl and Hyman, which, though 
comprising only a small number of cases, is nevertheless of great value 
for the complete analyses of results which were made In 1921, these ob- 
servers instituted a study of 50 unselected (fases of fully developed thyro- ^ 
toxicosis m order to determine the natural history of the disease and to* 
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Establish an index for the evaluation of therapeutic nieaeurfs. , From the 
group were excluded (a) patients who had thyroid enlargement without 
other manifestations of thyrotoxicosis, and (b) those who,' with or without 
thyroid enlargement, presented sympathomimetic symptoms without suf- 
ficient elevation of the* basal metabolism to warrant the diagnosis of thyro- 
toxicosis. Included in the group were (1) patients with a significant cleva- 
■tion of metabolism on repeated readings, (2) patients whose illness was 
sufficiently severe to warrant residence in a hospital where beds were at a 
great premium (two exceptions), and (3) patients from the poorest sec- 
tions of the city, who were subjected to constant economic strain (one excep- 
tion). The treatment of these patients in the liospital consisted in the 
attempt to provide for them complete physical and mental relaxation and 
a high caloric diet. Foci of infection were extirpated or drained, pheno- 
barbital (luminal) was used as a sedative, and, after four to six weeks, the 
syrup of ferrous iodidp, from 5 to 30 minims (0.3 to 2 cc.) three times daily, 
was used to “hasten the involution of the thyroid.” After an average 
hospital stay of six weeks the patients were sent to the country and were 
given small tasks. In another two to six weeks they were returned home 
and permitted a gradual resumption of responsibilities, being instructed as 
to their disease and warned that the condition was arrested rather than 
cured and that recui'rence was a distinct possibility. The families of these 
patients were warned that they should be protpeted but not coddled. 

In 1927, the status of this group of patients was again reported upon. 
Of the 60 patients, 8 had died: 1 of carcinoma of the stomach, 2 of cardiac 
failure, 1 of infection, 1 of status lymphaticus, 2 of thyrotoxicosis, and 1 
of thyroidectomy. Ten patients considered their progress unsatisfactory, 
sought some form of specific therapy, and were therefore considered failures 
from the standpoint of this study. One of these went to an endocrinologist 
and was lost from the study; another received radium treatments and ob- 
tained excellent results — “the only noteworthy result of radium therapy 
that we have observed.” Kight were operated; 1 died immediately, 1 made 
good progress, the results in 3 cases were good but not particularly brilliant, 
and in 3 the operative results were indeterminate. Three patients were lost 
from observation. Thirty-one patients were successfully followed, 25 for 
more than four and one-half years and 14 for over five years. The recorded 
progress of these patients I shall attempt to summarize below. 

Subjective Symptoms . — ^The subjective sypmtoms did not entirely dis- 
appear in any of the patients. “Economic restitution is' by po means an- 
alogous to freedom from subjective complaints. As a general rule, however, 
it is fair to say that the subjective symptoms in these patients have strikingly 
and markedly diminished.” 

Exophthalmos.-^Thirteea of the 24 completed records* did not show ap- 
preciable change; 7 had decreased slightly and 4 had increased. 

Trelnor . — Many of the patients retained a fine tremor, but in no instance' 
was it complained of nor did it interfere with the patient’s occupation. 

Goiter . — “In no instance did the goiter completely disappear, though in 
4 patients it was noticeable only to the examiner.” 

Basal Metabolic Bate.— 'The average basal metabolic rate oil admission 
was plus 43 per cent. At the end of six months it had fallen to plus 22 per. 
cent, at the* twelfth month to plus 17 per cent, at two years to plus 14 per’ 
cent, and at three years to jdus 10 per cent. In the fourth year there oc- 
curt-ed a slight rise to plus 15 per cent, in the fifth year to plus 17 per cent, 
and in the sixth year to plus 19 per cent. The small total number of cases ^ 
in the series has caused individual rises in these yearn to disproportionately ' 
raise the average level of the metabolism. For instance, in the fourth 
vear the rise to nlus 15 ner cent is due entirelv to four high readings, the 
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average of the remaining readings being plus .8 per cent; and in the fifth 
and sixth years the omission of four high readings would have brought 
the average readings down to plus 13 and plus 17 per cent respectively. “It 
should be understood that all readings were taken while the patients were 
ambulatory, so that they are, if anything, slightly higher than would be 
obtained in patients who were in bed. Many of our patients who were 
progressing satisfactorily could not leave their work to come to Ihe hospital 
for metabolic readings. An example of this is patient 10, who had a rate of 
minus 2 per cent in her thirty-sixth month and who, owing to her work, was 
unable to report for a basal metabolic reading thereafter [since reported as 
plus 4 per cent in the fifty-ninth month — H. B.]. A reading has not been 
made for patient 16 since her third month. This patient lives out of town 
and we hear from her only by letter. Patient 19, who had a basal meta- 
bolic rate of plus 7 per cent at one year, has not been able to come for a 
reading since, though we are still in communication with her at the sixty- 
second month. She has just had another baby, and cannot leave it to come 
to the hospital. Patient 23, whose last reading was plus 16 per cent in the 
sixth month, lives out of town, and writes to us that he does not have any 
symptoms referable to exophthalmic goiter. Had these patients been able 
to call on us, the average basal metabolic rate would have been materially 
lowered. Nineteen readings of zero or an actual minus will be seen, con- 
trary to the usual statement that these patients do not reach normal or sub- 
normal readings unless they arc the subjects of specific therapy. The basal 
metabolic rate that reached normal in the twelfth month has remained well 
within normal limits throughout the following five years.'^ 

Weight . — ^The average weight gain in the first and second years was 18 
pounds (8.2 Kg.), and an average gain of 11, 12 and 13 pounds (5, 5.4, and 
5.9 Kg.) was maintained in the third, fourth and fifth years, respectively. 
“At the end of six years, 6 patients show a loss in weight, and 25 have 
gained weight, the average difference in weight between the first and last 
weight being 14 pounds (6.4 Kg.).” 

Social and Economic Restitution . — “Social and economic restitution is 
the most important desideratum from the standpoint of the patient, and 
may be independent of any of the subjective and objective manifestations. 
In this group, there is an average period of hospitalization of six weeks and 
an average period of rest in the country of five weeks, which is followed by 
variable periods of rest at home. By the third month 15 were restored; by 
the six month all but 3 patients were economically restored. Of the 3 
patients who had a prolonged convalescence, one was a malingerer and an- 
other was an old woman with essentially abdominal symptoms, due to a 
cholecystitis. The third was a young girl who, despite the period of pro- 
longed convalescence, has made favorable progress since. During the re- 
mainder of the period of observation, little or no economic or social inca- 
pacitation has occurred. ... 

“Worthy of comment, too, is the number of pregnancies that have 
occurred. Eight of the patients have borne twelve normal children, with- 
out exacerbation of symptoms, and the pregnancy, labor and children have 
all been normal. ^ The test of labor was adequately met in all instances. 

“Economic restitution occurred for an average of fifty-two naonths in the 
fifty-seven months' average span of observation in this group, ^he average 
time for social and economic restitution* was four and a half months, and 
during the remaining fifty-two and a half months these people were able to 
assume their burden as wage-earners or housewives in the trying circum- 
stances of metropolitan life. They all had residual symptoms, usually 
negli^ble, sometimes annoying, but never sufiScient to cause them to ga to 
bed, partially due to the fact that a day or even a few hours in bed among" 
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this class of patients is far t(5o great a luxury. Doubtless the same symp- 
toms in the more leisurely walks of life would have resulted in variable 
periods of incapacitation.’* 

I wonder what the average practitioner, who does not report- his cases, 
is accomplishing with the medical plan of treatment. We all know that 
many women have thyrotoxicosis who do not become surgical or roentgen- 
ological cases; and yet they are practically all under the care of a physician 
at some time, for the malady is of such nature that few individuals afflicted 
with it would fail to present themselves at least for a diagnosis. And they 
do not die, for the thyrotoxicosis mortality in the registration area of the 
United States is about on the level of that of erysipelas and leukemia, though 
it is undoubtedly true that some cases arc incorrectly recorded as cardiac 
deaths. Must it not be evident that these individuals are being treated by 
some such plan of “skilful neglect” as that which has been discussed above? 
Since I expressed this query in the first edition of the book a number of 
general practitioners have kindly written me to say that they feel their 
results to be quite satisfactory, but that so much propaganda has been built 
up for surgery that patients’ friends often make the regime an impossible 
one to observe to the end. The situation with regard to the use of iodine 
seems to be about the same. Surgeons are complaining that many patients 
are made worse by its use and that they thus lose the opportunity to 
operate at the optimum time. Doubtless this is so in some instances, but 
what the surgeons are prone to forget is that not all the cases of thyrotoxico- 
sis come into their hands, and that not all physicians arc using iodine unskil- 
fully. Hyman and Kcsscl (1931) now begin, at once the patient is put to 
bed, with the administration of 0.2 to 0.6 cc. of the saturated solution of 
sodium iodide three times daily. They have seen patients continue to 
present symptoms or even grow worse while in the uphill phase of the 
disease, but do not feel in the least that the iodide is responsible for the 
persistence or exacerbation of the symptoms. Thompson et al. (1930) have 
treated 24 patients with iodine alone, either continuously or intermittently 
for periods of from one and a half months to three years — a year or more in 
13 instances — but their data are by no means comparable with those presented 
above because with three exceptions all the patients remained at work and 
thus eliminated the effect of rest, one of the most important weapons with 
which to fight the disease. Even so, they found that in the mild cases the 
patients often responded satisfactorily and in some instances apparently re- 
covered entirely. In moderately severe and severe cases there was rarely 
more than temporary improvement and some of the patients of course grew 
worse. Langmead (1929) has shown that iodine treatment apparently im- 
proves the circulatory system, as shown by Read’s formula, more definitely 
and more permanently than it improves the basal metabolic rate, which in- 
deed often resists reduction for quite a long time. 1 wonder if most practi- 
tioners know of this useful formula of Read? It is as follows: 

% (P.R. + % P.P.) — 72 = the metabolic rate, 

where P.R. is the pulse rate and P.P. the pulse pressure (L c., diffei’enoe be- 
tween systolic and diastolic blood pressures). Taking a normal patient 
with, say, a pulse rate of 72 and the pulse pressure of 40, the formula would 
give: 

% (72 -f- 30) — 72, which is equal to + 3. 

The formula should be applied under basal conditions ; it lias been found by 
u number of observers to serve as a sufficiently accurate index of progress in 
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all but the severest cases, in which the true rate is higher than thait giver 
by the formula. In 1931, Gale and Gale revised the formula, as follows: 

P.R. + P P- — 111 = the metabolic rate. 

They find this very serviceable at the bedside. ‘ 

It is undoubtedly the consensus of opinion among English and German 
as well as American observers that prolonged treatment with iodine is not 
successful, but the French school does not at all agree with this stand. 
Bondreau (1927),Labbe (1928), and Dautrebande (1928) maintain that the 
drug must be administered for a very long time and gradually be brought up 
tp quite enormous doses, equivalent, in fact, to four or five times our usual 
doses and administered five or six times daily. I wish that such heroic 
dosage would be given a trial on tliis continent. (Iodine matters are dis- 
cussed further on p. 585.) 

(c) Surgical Treatment. — 1. Indications, — The chief indication for the 
removal of the thyroid gland in the opinion of most surgeons is ‘simply the 
presence of thyrotoxicosis; that is to say, it would seem to be the consensus 
of surgical opinion that surgical treatment is indicated whenever the diag- 
nosis is made. However, there is a considerable body of opinion in opposi- 
tion to this position, and by many internists it is considered highly desirable 
that this opposition should grow. As already mentioned above (see p. 677) , 
Read has shown that in a large group of patients the Ultimate, and for the 
most part even the -immediate, c’ffects upon the metabolism are no more 
marked under surgical than under roentgenological or medical trcatpient. 
Occasionally, to be sure, rapid subsidence of most of the symptoms follows 
immediately upon the operation, but these cases are the exception and not 
the rule; and do we not sometimes also see unaccountably rapid improve- 
ment in a patient who is being ^'ski.lfully neglected”? Few leaders in surgery 
deny that practically all the patients become medical cases again after they 
leave their hands, but what is not so often stressed by them is that surgerv 
usually claims credit for the primary improvement which follows upon any 
vigorous type of treatment, whether enforced bed rest (medical treatment) , 
surgical removal or x-ray ablation of the gland. I doubt very much the 
value of any statistical studies of postoperative results that do not show 
the condition of the patients five years or more after the operations have 
been performed. This the surgical reports cannot do for the reason that at 
once after tlic operation the patient becomes in effect if not in actual fact a 
medical case. Witness the report of Fraaier and Mosscr (1928) upon the 
end-result after surgical treatment of a large number of cases: 'Tn this 
clinic it is our practice to follow all patients who have been operated on for 
at least five years. As far as possible this is done by personal examination, 
although patients who live at a considerable distance are seen less often 
than those near at hand, letters or examination by the family {Physicians 
being substituted.” This fact does not deter these authors, however, from 
*describing as end-results the status of patients whose ratings are “based on 
an average postoperative interval of ten months.” This sort of evidence is 
not convincing. And I wonder how many practitioner^ will subscribe to 
their statement, typical of the attitude taken by many surgeons, that “The 
treatment for recurrence is, of course, reoperation,” Oile is now advocat- 
ing 'denerv^ation of the suprarenals; it might be good fun if we began send- 
ing in all recurrent cases to have this neat little operation performed. 

, Furthermore, I think it not impertinent to enquire liow those who advocate 
surgery in all^cases explain ayray the fact that their present high praise of 
preoperative iodine therapy as enabling them to perform, more smgjp-stage 
dperatiozis and to greatly reduce their operative mortality constitutes a tacit 
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^acknowledgment of the fact that,- before iodine days, th^y were clamoring 
for the right to operate repeatedly and dangerously upon patients whom 
they have not yet proved their ability to cure more reliably* than by any 
other method. 

Those who oppose indiscriminate surgery nevertheless admit that the 
surgical method has its legithnate indications, (a) It is generally felt that 
adenomata do not spontaneously disappear, . and that when thyrotoxicosis 
develops in an individual having an adenomatous goiter surgery is the 
method of choice if ultimate cure is to be achieved, (b) In a fulminating 
case of thyrotoxicosis complicated by preexisting myocardial degeneration, 
.surgery is the method of choice because of the quick relief from the worst 
symptoms which may follow its employment, (c) In a case of thyrotoxico- 
sis without preexisting myocardial complication but of such severity that 
the patient is forced to bed, is highly excited, is rapidly losing strength, and 
is liable to develop heart failure at any moment, it used to be agreed by 
' even the most implacable foes of surgical treatment that liere the knife was 
■ called for; But nowadays all observers are not so sure. The surgeons delay 
in these cases until iodine has brought the patient into a satisfactory con- ’ 
dition, i. e., a condition in which he will not disturb the operative mortality 
statistics in the upward direction; there arc those who are wondering whether 
this is not also a good starting point from which to continue with their medi- 
cal treatment — omitting the operation! ' 

2. The Preoperative Iodine Treatment .^ — It was the great Kocher’s un- 
fortunate diatribes against the use of iodine in thyrotoxicosis that for many . 
yeairs deprived the profession of the aid of this valuable remedy in preparing 
cases for surgery. However, release from this thralldom finally came in 
1922,' when, the epoch-making tests of Plummer) at the Mayo Clinic, follow- 
ing close upon the preliminary and independent studies of Neisser, and 
Loewy and Zondek, in Germany, fully established the efficacy of the drug. 
Iodine is now almost universally used to prepare patients for operation. 
The studies of Gutman et aL (1933) failed to substantiate the recent claims 
in the German literature that diiodotyrosine is superior to the other forms 
of iodine, though they found it just as good. 

■ Method op Employment. — The following description of method,. that of 
, Clute (1926) and his associates at the Lahey Clinic in Boston, is typical. 

“As nearly as possible, the patients have been treated throughout their 
illness along the same general plan. They have been kept in bed after 
admission tp the hospital, with the exception of a few severely toxic cases, 

' who have been given lavatory privileges. Fluids have been given as freely 
as possible, and every patient has been urged to eat as much food as possible. 
Extra meals have been given whenever the patient could eat thefn. During 
this period, the* total calories consumed l\ave averaged from 2600 to 2900 in 
twenty-four hours. On the. morning after admission, a basal metabolic test 
has been done, and this test repeated either daily or every other day while 
waiting for operation. 

“In patients not dangerously ill, we have waited until after the first * 
metabolic test before giving compound solution of iodine. The treatment 
of the severely toxic cases has consisted of the immediate administration of 
the solution without waiting for the preliminary metabolism tests. Jn treat- 
ing the latter type of case, we have endeavored to give from 50 to JOO 
I minims (3 to 6 cc.) of the drug within the first twenty-four hours after 
admission. It has been given in divided doses of 5 or 10 minims (0.3 or 0.6 
cc.) each, by mouth and rectum. It may be given subpectorally, if neces- . 
sary^ well diluted in salt solution. . . 

" “T|it drug should be well diluted whether given by mouth or by rectum, 
^pd 5-mipim* doses given repeatedly are preferable to single large doses.' 
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We have found that compound solution of iodine diluted with cool water is 
pot unpleasant to most patients. Occasionally it is preferably diluted with 
milk. It may be given by dropping the requisite amount on a piece of dry 
bread [or giving it in grape juice]. 

“To the patients not dangerously ill on admission, we have given 10 
minims of the solution three times a day. This is continued during the pre- 
operative period and for several days after operation. In cases in which 
we have anticipated a serious postoperative reaction, we have doubled this 
dose on the day preceding and the day of the operation. It is essential that 
the drug be continued through the operative period if reactions are to be 
avoided. 

“When we have performed a subtotal thyroidectomy in multiple stages, 
we have continued the use of compound solution of iodine during the entire 
interval between the operations. It has benm our custom to give but 10 
drops a day, however, during these intervals. In general, the use of the 
solution has been omitted four or five days after the operation is completed.” 

In some clinics it has now become the custom to continue doses of 10 
minims (0.6 cc.) once a day or in divided doses, for six weeks to two months 
after operation. If potassium iodide is substituted for Lugol's solution, 
which is advisable on the ground of being as effective and less offensive, the 
saturated solution of potassium iodide should be used in only one sixth to 
one fifth the quantity of the Lugol’s solution; L c., Lerman and Means (1931) 
used 6 minims of potassium iodide solution, or 30 minims of Lugol’s solution, 
with equal effect. The advisability of using smaller dos(^s both pre- and 
postoperatively has been investigated rather thoroughly; the stu4ies of 
Thompson et aL (1930-32) are the most exhaustive. They believe it to be 
doubtful if more than 5 drops of LugoPs solution daily is ever needed, even 
taking into account the varying responses in the same patient from time to 
time. 

The mode of action of the iodine is not understood, though the work of 
Rienhoff indicates that there is fostered an accumulation of colloid which 
may by pressure prevent the absorption of thyroxin into the circulation. . 
However, it should be noted that quantitative or qualitative abnormalities 
in thyroxin have never been proved. The claim of Holst, Lunde and their 
associate workers that there is a certain insoluble blood iodine fraction 
which is increased in all cases of toxic goiter and may be reduced by oral 
treatment with iodine, has been confirmed by the studies of Dodds et al. 
(1932), but substantiation has not as yet been found for the further belief 
that this fraction may be made to serve as a measure of the toxic secretion 
by the thjToid; indeed, Dodds^ findings were quite to the contrary. Curtis 
et ah (1933) believe that the significance of the total blood iodine in thyroid 
disease is similar to that of the blood sugar in diabetes mellitus and blood 
calcium in parathyroid disease, for they found it lowered in thyroid hypo- 
function and elevated in hyperfunction; it was always elevated by any 
form of iodine medication. 

Immediate Effects. — Under iodine, nervous tension soon relaxes, basal 
metabolism falls on the average between 2 and 4 points daily, the pulse rate 
is markedly lowered, sleep and appetite improve, and a gain is made in both 
weight and strength. The ideal improvement for surgical purposes is usually 
considered to be reached in from ten to twenty days. Why a small number 
of individuals should resist the salutary effects of the drug, and a few even 
be made worse by it, is not understood. In the beginning of this new iodine 
preparation for operation it was urged that adenomatous cases should not 
be so treated for fear of aggravating the severity of their condition. We 
now believe thajb this fear was ungrounded. That patients may* become 
refractory to iodine and show an increase in metabolism, perhaps with an 
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increase in severity of other symptoms also, is well recognized. There is 
difference of opinion regarding correct procedure here. Most observers be- 
lieve that iodine administration should be undisturbed, but Thompson has 
found that if it is omitted (usually for one month) , the refractoriness dis- 
appears. Both Graham and Coller have observed similar responses. Sur- 
geons often wish to operate at once upon the appearance of refractoriness, 
but the above- observations would point to the advisability of delay, eco- 
nomic factors permitting. 

* Effect Itpon Surgical Procedure.- --In recent years the improvement in 
surgical. procedure made possible by preliminary iodine and rest is very 
great; several clinics now operate more tban 80 per cent of their cases as 
single-stage subtotal thyroidectomies. In a f('w specialized clinics, by reason 
of skilful surgery plus organized teamwork between surgeon, internist, an- 
esthetist and nursing staff, the operative mortality has been reduced below 
3 per cent, in some instances even to 1 per cent and less; but the reader will 
do well to note Foster’s recent stateinc‘nt that in general hospitals, where 
this perfected coordination is not possible, the mortality is still about 15 
per cent; Hyman and Kcssel (1931) say “Well over 10 per cent.” 

3. Acute Postoperative Crisis . — This reaction consists in a severe exacer- 
bation of all the symptoms of thyrotoxicosis. The metabolism, fever and 
pulse rate rise very high, nausea, vomiting and often diarrhea are present, 
and the excitement and restlessness not infrequently reach maniacal pro- 
portions. At present, with the persistence of the iodine therapy through 
the postoperative period, th(\se crises arc not so frequent or usually so severe 
as formerly, but they still 0 (;cur. 

The iodine must be continued, though it will often have to be given by 
rectum. Goodrich (1931) has reported excellent results in very severe re- 
actions from the intravenous injection of 15 grains (1 Gm.) of sodium 
iodide, repeated at twelve, eighteen, and twenty-four hours, and thereafter 
twice a day for one day and once a day for two days. In one instance he 
gave the second dose after three hours. Others have had similar experiences. 
Fahrni (1932) has given larger doses: 15 to 30 grains (1 to 2 Gm.) once 
or twice during the first twenty-four hours. Dehydration should be counter- 
acted by hypodermoclysis of 2 to 4 liters of fluid during the twenty-four 
hours. During this attack, glycogen stores are exhausted very quickly, fats 
are only partially burned, and acidosis follows — an important fact that has 
been fully recognized only since it was reemphasized by Major, in 1923. 
Glucose must be given intravenously to counteract this condition. Foster 
writes: “Not less than 100 Gm. of glucose is required during twenty-four 
hours to prevent acidosis under the conditions of a thyrotoxic crisis. This 
amount is conveniently given by using a 50 per cent glucose solution, 20 
Gm. being administered intravenously every four hours for five or six doses 
during twenty-four hours.” The venoclysis mctliod of Hendon (see p. 164) 
is also being very satisfactorily used. 

The control of the excitement and restlessness is in most cases very 
difficult. One-quarter- to %-grain (0.015 to 0.03 Gm.) doses of morphine 
are usually employed, often with the addition of another sedative drug: 
chloral hydrate, 10 to 20 grains (0.65 to 1.3 Gm.), barbital (veronal), 5 
to 10 grains (0.03 to 0.06 Gm.), phenobarbital (luminal), 34 to 1% grains 
(0.03 to 0.1 Gm.), amytal, 1%. to 5 grains (0.1 to 0.3 Gm.). Small doses of 
scopolamine hydrobromide (hyoscine), Ysoo to %oo grain (0.0002 to 0.0003 
Gm.) , may be safely used together with morphine, though one should always 
bear in mind the uncertainty and irregularity of this drug’s action. 

4. Postoperative Tetany.— This condition is rare, but even in the best 
clinics kn occasional case is seen, perhaps about once in every thousand 
thyroid operations. For methods of treatanent, see the article on tetany. 
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(d) X-Ray Treatment.— The latest statistical studies of x-ray therapy in 
thyrotoxicosis cases followed for a period of several years, such as those of 
Means and Holmes; Sanger; Krause; Barclay'; Jonkinson; Loucks; Holz- 
kne'cht; Groover et al.; Pfahler; Stevens; dnd Sielmann show that so-called 
“ouTes”' result just as frequently following this type of therapy as any other; 
herewith the results of Groover et al. (which are typical of many reports) 
in Table 66. 


Tabijc 56. — IticsiTi.'rB or x-Rat Tbk.^tment in Thyrotoxicosis 
Classification of Cases 


Nunil>er. Per cent. 

Mild 37 12 

Moderate • 157 51 

Severe * Ill ’ 37 

Total 305 100 ' 


Results of Treatment 

Number. Per cent. 

Cured of hyperthyroidism 271 88.85 

Improved 26 8.52 

Unimproved 8 * 2.03 


Total 3a5 100.00 

This being true, it would certainly seem that a:-ray ablation of the gland 
should be the method of choice of those who consider removal or destruction 
in aitu of tliis structure necessary for the accomplishment of a cure. . It has 
the ’following advantages over surgery: (a) The procedure is simple and 
will usually be accepted by all classes of patients; (6) mild reactions, charac- 
terized by nausea, vomiting and malaise, and lasting only twenty-four to 
forty-eight hourfe, are rare; (c) ambulatory patients, who cannot or will not 
give up their usual activities, can be treated just as well as the bedfast; 
{dj patients are not subjected to the psychic trauma of the preparation for 
operation; (c) in the event of failure it may still be followed by surgery 
(Stevens, 1931, has quoted both Crile and Rogers to the effect that the 
alleged production of dense adhesions does not increase operative difficulties 
to a degi’ce that is of any moment at all) ; (/) there is no appreciable mor- 
tality chargeable against the method. Of course a large tumor with pres- 
sure symptoms is an indication for surgical removal, but if there is evidence 
of great toxicity in these cases, preoperative rf>entgon treatment will reduce 
the operative mortality. 

(e) Cardiac Complications. — The treatment of heart failure and au- 
ricular fibrillation occurring in a thyrotoxicosis patient is no different from 
tliat in any other patient. To he sure, the symptoms will oftentimes be dis- 
couraging in their persistence, but that is a fact for comment, not consterna- 
tion. 

In the treatment of the tachycardia that is a distinguishing feature of 
the disease, and for the relief of palpitation that so often distresses the 
patient, many physicians find quinine most satisfactory. The hydrobro- 
mide is most often used, but any other salt would probably act as well. The 
average dose is 2 grains (0.13 Gm.) in a capsule' three or four times daily 
but many patients require larger doses and show considerable tolerance for 
the drug; Bram (1932) has found that the tolerance recedes as the patient 
improves. Read prefers quinidine (methods applicable here, on p. 622). * 

(/) BEiscellipeoiis Drags. — ^Physosti^ine, quinine in very large doses, 
ergotamine, sodium flqoride and a number of other dnigs have been reported 
to have a more of less specific type Of action, but the accounts are too con- 
flicting >as yet to warrant analysis here. 



GENITO-URINARY INFECTIONS AND STONE 

GONORRHEA 

' Gonorrhea would seem to bo as old as man, for v(Ty many of t!i(‘ ancient 
writings that have come down to us, both religious and secular, contain 
references to this **flow of semen” disease. However, so far ns we now 
know, the true nature of the discharge and the recognition of the infectious 
and venereal nature of the ilialady were not recorded until quite late in tlie 
Middle Ages. Fernel, in the sixteenth century, seems to have differentiated 
, gonorrhea and syphilis; apparently the disease was very common at that 
time, but in John Hunter's day (1728-93) we find the two diseases again 
confused; Ricord, in 1838, finally establislied the separate entities. In 
1879, Neisser discovered the causative gonococcus. Regarding the present 
incidence of the disease, it can only be said that it is very prevalent all over 
the world, but whether it is on the increase or decrease cannot be stated 
with any positiveness; the available statistics arc so incomplete and con- 
tradictory as to. be of cornpartively little value. 

Tlie subject will be considered here under the following heads: (a) 
Gonorrhea in the male, (6) prophylaxis, (c) gonorrliea in the female, (d) 
vulvovaginitis of infants. 

(A) GONORRHEA IN THE MALE 

Gonorrhea is contracted during the act of sexual intercourse and appear 
primarily as an infection of the anterior portion of the urethra, the carb 
involvement of the urethral glands, however, playipg an important part ii 
maintaining the infection. The average incubation period is three to fivi 
days. Profuse purulent discharge is the rule and is usually accompanied b^ 
painful micturition. Edema of the parts is not .often sufficient to proven 
free voiding, but infiltration of the coriius spongiosum is sometimes suflBcicn 
in degree to destroy the elasticity of the uretlira so that on erection the peni. 
curves downward, giving rise to the very painful symptom known as chordec 
When the infection spreads behind the sphincter, which occurs in the ma 
jority of cases between the second and fourth weeks, the so-called “posterior’ 
urethritis is established; in its train often come prostatitis, epididymitis 
and seminal vesiculitis. Gonorrheal arthritis, first clearly described b^ 
3rande, in 1854, and endocarditis are serious complications which occur, o 
‘ourse, only after the organism has entered the blood stream in considerabh 
lumber^, which ‘is thought by many observers to occur in the majority o 
tases. If the gonococcus is conveyed to the conjunctiva by the hands o] 
>ther contaminated object an acute infection often resulting in blindncsi 
ollows; that this catastrophe does not occur with greater frequency thai 
s the case is solely due to the fortunate fact that the organism perishes ver} 
juickly outside the liody, though cases of its survival on damp towels foi 
en or eleven hours are on record (Engcring). In most cases of gonorrhec 
here are few systemic symptoms beyond malAise and a sligiit headache 
hough the leukocytosis is indicative of a general reaction. Psychic dis- 
urbances ate often quite pronounced, but they are probably for the mosi 
>art engendered by the patient’s fear that what he looks, ^pon as his mora 
ler^ction will be discovered. 
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Therapy 

In Vecki^s (1925) delightfully caustic review of the status of therapy in 
gonorrhea, he draws attention to the fact that from the time of Lallemand 
"'in the seventeenth century down to Desormeaux, who devised the first 
urethroscope in the middle of the nineteenth, preeminence in the genito- 
urinary field was held by France. This was a period of internal medication, 
local attack upon the disease being made hardly at all. Then leadership- 
was transferred to Vienna, where Sigmund introduced the urethral syringe; 
thence to Berlin, though Neisser’s discovery of the causative organism was 
made in Breslau; back again to Paris, where Janet devised his syringe in 
1893; and finally to North America, with Valentine’s introduction of his 
glass-tipped irrigator. At the present time the disease is being attacked 
locally by the use of antiseptic solutions in injections and irrigations, and 
systemically by the ingestion of drugs that are antiseptic when excreted by 
the kidneys, and also by the intravenous introduction of the new dye com- 
binations. But the one treatment which, in the opinion of many observers, 
would be the best of all, has never been given a thorough trial bn a large 
scale. That treatment is to put the patient to bed, just as though he had 
pneumonia or any of the other febrile infectious diseases, maintain the diet 
light but ample, give large quantities of water and keep the bowels open to 
prevent pelvic congestion, and leave the urethra severely alone. Obviously, 
there are many economic and social factors which will probably always 
militate against a thorough trial of this scheme of treatment; however, all 
of us who have had much experience in the treatment of gonorrhea have 
occasionally had the opportunity of trying this “skilful neglect” in a modi- 
fied way, usually with gratifying results. 

A few months after the entry of the United States into the World War, 
in 1917, there appeared in the Journal of the American Medical Association 
a series of articles on the treatment of venereal diseases prepared under the 
direction of the Surgeon-General of the U. S. Army by the following advisory 
committee: Lieut. Col. F. F. Russell; Dr. W. A. Pusey, Chicago; Dr. F. R. 
Hagner, Washington; Dr. G. W. Wende, Buffalo; Dr. S. Pollitzer, New York; 
and Dr. H. H. Morton, Brooklyn. For much of the text and arrangement 
of what follows in this book concerning the treatment of gonorrhea in the 
male, I am deeply indebted to this series of articles; indeed, my aim was 
originally, and still is, merely to weave into the excellent treatise of these 
gentlemen those things that have seemed to me of most value in the litera- 
ture since 1917. 

ACUTE ANTERK>R URETHRITIS 

General Management. — The patient should be urged to refrain from 
exercise as much as possible and to rest in the prone position whenever he 
can do so. Insofar as it is possible, the diet should be bland and light with 
absolute abstention in the particulars of highly seasoned foods and alcohol. 
Much water should be taken (ginger ales, etc., are spiced and should not be 
used) , but it is probably a mistake to render the urine alkaline in order to 
lessen its irritation; the normal acidity, which’ will already be somewhat 
lessened by the increase in fiuid intake, is a valuable defense against ascend- 
ing infection. Coitus and all sexual excitement should of course be inter- • 
dieted. The correction of constipation (see p. 431) is indicated in order to 
lessen pelvic congestion as much as possible. The scrotum should be car- 
ried in a suspensory and the penis in a loose bag into which the discharge 
can drip unimpeded; constricting bandages are to be avoided so that there 
may *be no interference with the return circulation. 

The drug that has the most valuable soothing effect upon the inflamed 
mucous, membrane is the oil of sandalwood. It is given in capsules in a 
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dose of 8 to 15 minims (0.5 to 1 cc.) three times daily after meals. This 
drug often disturbs digestion and causes loss of appetite; severe pain in the 
back and an increase in urethral discomfort are sometimes complained of. 
The proprietary preparations (N.N.R. 1933), Arheol and Santyl, are said' 
to be fully as effective and less liable to give rise to objectionable symptoms. 
The former occurs in capsules containing 3 grains (0.2 Gm.), 9 to 12 of. 
which jare to be taken daily ; the latter in capsules containing 6 minims (0.4 
Gm.), 4 of which arc usually given three times daily. These preparations, 
as indeed thh oil of sandalwood itself, are best prescribed alone. 

Methenamine (urotropine) , methylene blue and hexylresorcinol are 
sometimes given by mouth in the attempt to sterilize the genito-urinary 
tract from above, but the practice is not general. For the methods of using 
these drugs sec page 616. 

In very severe anterior urethritis with intense reaction, profuse discharge, 
and great swelling, and edema, it is good judgment to wait for some sub- 
'sidence of the symptoms before beginning treatment by injections. In the 
meantime the parts should be kept clean, the penis held in hot water for 
fifteen minutes at a time every few hours, and hot sitz baths given every 
three or four hours to relieve distress. If pain on urination is very great it 
may be relieved by an injection into the urethra, five minutes before urina- 
tion of 1 cc. of 1 per cent cocaine hydrochloride. The oil of sandalwood 
will in most cases sufficiently relieve the pain to make this rather dangerous 
medication with cocaine unnecessary. 

The two-glass test should be made at each examination for the purpose of 
determining: (a) If the posterior urethra has been affected; (6) the amount 
of pus secreted. The urine passed during gonorrhea appears turbid from 
admixture with pus, and in it arc little clumps or masses of desquamated 
epitliclium. After standing, the pus settles to the bottom of the glass and a 
cloud of mucus appears floating above it. As the patient proceeds toward 
recovery, the pus disappears, but the hypers(‘crction of mucus continues 
and occasions a cloudiness of the urine, giving it a mucilaginous appearance. 
After the mucus disappears, the ^^clap shreds^^ persist for months, because 
isolated portions of mucous membrane are not covered with epithelium and 
are still secreting pus. 

In the two-glass test, if the anterior urethra alone is affected the first 
glass of urine will be cloudy and the second glass clear; but if the posterior 
urethra is involved both glasses will be turbid from the presen(*,c of pus. 
This is accounted for by the action of the ^'cut-off^^ muscle which forms a 
barrier between the anterior and posterior urethra. It prevents pus in the 
anterior urethra from flowing back into the bladder; so that in anterior 
urethritis alone the pus in front of the cut-off muscle is washed out in the 
first flow of urine, while the last of the urine will flow over a clean surface 
and remain clear, i. e., the first glass will be turbid, the second clear. On 
the other hand, in posterior urethritis, the cut-off muscle holds back the pus, 
as it does the urine in the bladder, and the pus flows back into the bladder 
and renders all the urine turbid. When the urine in posterior urethritis is 
passed- into two glasses, the second glass is turbid as well as the first. If it 
is desired to determine the (•.oiiditioii of tlui antiiiior urethra in posterior 
urethritis, it can readily be done by irrigating thi^ anterior urethra with 
physiologic saline solution and collecting the washings in a glass for in- 
spection. 

Local Treatment. — ^The local application of antiseptic and cleansing 
solutions to the urethra is made in the form of injections and irrigations. 
These treatments are usually begun as soon as the case is diagnosed unless 
it is of the extremely severe type already mentioned above. Some physi- 
cians prefer and use injections exclusively, others employ only irrigations; 
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but perhaps the most usual practice is t6 irrigate the patient in the office 
■“and to have the injections employed by him at home. Injection technic: 
Before injections, the patient should wash out. the urethra by utinating. 
For these injections an acorn-tipped syringe should be used, the tip being 
firmly pressed into the meatus, and the penis held under moderate tension. 
<rhe injections should always be given with the utmost gentleness,. and if 
they produce distress their strength should be reduced: Jn order to be, 
effective a suflScient quantity of fluid must be injected to distend the 
tenor urethra; a syringe of at least 15-cc. capacity is needed. The solution 
should be held in the urethra for at least five minuter. Irri^atioh technic: 
A. glass irrigator is filled with the fluid and suspended at a height of 2 to 4 
feet (0.6 to 1.2 meters) above the penis. Tjie irrigations should be given 
as hot as can be comfortably borne — 110 to 115 F. (43 to 46 C.). Most 
irrigations are given with the patient standing at a sink, but it is. perhaps 
preferable to have him sitting well forward on the edge of a chair with his 
shoulders against the chair back. The glass irrigator tip is pressed against 
t the meatus and the anterior urethra distended with fluid; then by a short 
release of pressure of the tip a return flow is allowed. This is repeated until 
thorough irrigation of tlie anterior urethra is obtained. If it is desired to 
irrigate the posterior urethra (i. e., in the presence of posterior urethritis) 
the anterior urethra should first be washed out; then the tip should be 
firmly pressed against the meatus and the anterior urethra dilated with 
fluid. The patient is then instructed to take a long breath and to try 
to urinate; this releases the cut-off muscle, and the fluid flows into the 
bladder. The bladder is filled with fluid but should not be distended bej^nd 
• the point of comfort. After the bladder is filled the patient empties it* by 
urination. 

Injections are usually given three or four times daily at intervals of four 
to eight hours, usually combined with one or more irrigations. When irri- 
gations alone are employed, it is customary to give feilr if possible in the 
twenty-four hours. 

I shall not attempt here a direct comparison of the antigonorrheal prop- 
erties of the various solutions used locally for the reason that most physi- 
cians of unbiased experience hold that, while an occasional case may respond 
excellently to the use of one drug from start to finish of the treatment, in 
the vast majority of cases it is necessary to alternate drugs before perma- 
nent results are obtained. What follows is therefore mainly a statement of 
the dosage of the various drugs used in injections and irrigations. « 

1. Silver . — Collargol is used for injection in the strength of 0.5 to I ptjr 
cent; protargol in the strength of 0.25 to 1 (rarely 2) per cent; and argyrol 
in the strength of 2 to 5 per cent. For irrigations any of these organic silver 
preparations may be used in the strength of 1 : 1000. ^ 

Of these three preparations, the two most used are, protargol and argyrol. 
It is popularly believed that they both deteriorate rapidly. That this is not 
true was shown by Pilcher and Sollmann (1924) who found that: * (a^ 
Protargol solutions become poorer in ionic silver, and therefare less efficient, 
but not sufficiently to be of much clinical importance even in one year, 
(b) Argyrol, on tlie con^trary, becomes richer in silver ions, and’ therefore 
more antiseptic, but also more irritant. The changes in argyrol solutions * 
start rapidly, so that a week might modify the, clinical response. 

Another contention often made with regard to the action of the protein • 
silver compounds is that, while their immediate antiseptic activity depends 
entit^ely upon the silver ions present, there is in these compounds some re- 
si^ve ^‘cQlloidal silvor*^^ which becomes slowl^^ available during a long con- 
tact with the tissues. This ghost has also been laid by Pilcher and ^ohmann^ 
who write th^ ^‘the*’ entire antisentin efficienev rpsides in the silver inns 
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that are present or become immediately available. The colloids doubtless, 
however, diminish the irritative efifects of these silver ions by reason of their , 
demulcent action.'^ 

The presence of blood* greatly diminishes the antiseptic action of the 
protein silver compounds (Pilcher and Sollmann). . 

2. M^rcmrochrome-^W-Soluble , — ^There is considerable misunderstanding 
in regard to the strength in which this drug is best employed in the urethra, 
due, I believe, to the unfortunate fact that in the original report in which 
Young, White and Swartz (1919) introduced the drug there was a footno^ 
stating that trials of a 2.5 per Qent solution were being undertaken; the re- 
port was based, however, on experience with a 1 per cent solution. At the 
present time, at the Brady Urological Institute in Baltimore, where Young 
and his associates have been studying the drug, it is employed, in the an- 
terior urethra in a strength of 0.5 to 1 per cent, only very rarely in a solu- 
tion stronger than 2 per cent . (Jour. Amer. Med. Assoc., 101, 467, 1933). 
This is the example followed by most practitioners. Such a report as the 
recent one of Rupel, in which there is described the use of a 5 per cent solu- 
tion in 104 cases without evidences of harmful action, is impressive but 
wants considerable confirmation before it can be generally recommended, 

, the reason being the tendency among nonspccialized practitioners to jump 
to the conclusion that what can be used with safety in the anterior urethra 
is also acceptable in the posterior urethra and bladder. Mercurochromc 
contains about 26 per cent of mercury, and, if it is used in strong solutions 
in regions from which it is not promptly drained away, it is quite easy to 
get sufficient absorption to produce mild mercurialism, as evidenced by 
transient albuminuria. A 5 per cent solution in the anterior urethra would 
appear, according to Rupel, to be free from this danger; but daily injection’ 
of such a solution into the posterior urethra and bladder is distinctly con- 
traindicated in the present state of our knowledge. 

Mercurochroma precipitates with silver nitrate and zinc sulphate; it may 
be used alternately with the silver preparations but should not be used 
concurrently with them. In general, salts of heavy metals will precipitate 
mercurochrorne. It precipitates witli acid substances (not, however, with 
the saturated solution of boric acid), and with alkaloidal salts, such as 
cocaine hydrochloride, procaine hydrochloride (novocain) ,’ and quinine and 
urea hydrochloride. It seems that the fresher the mercurochrorne solution, 
the less likely are these precipitations to take place. White (1923) sug- 
gested that when it is desired to use a local anesthetic with mercurochrorne, 
b 2 per cent solution of benzyl alcohol be employed ; this has been found to 
be compatible with the dye. 

3. Acrifiavine , — This dye is used for irrigation in aqueous solution in the 
strength of 1: 4000 to 1: 8000; Young says (1926), “preferably the latter.'^ 
The usual concentration for injection is 1: 1000, but this strength is often 
irritating, the base being less so than the hydrochloride. Herrold and Culver 
(1987) have reported that acriflavine does not produce any subjective or 
•objective symptoms of irritation in a dilution as low as 1 : 400 in water 
containing 10 or 15 per cent of gelatin. “The drug is first added to dis- 
tilled water for the desired stren^h and then heated to about 60 C.; then 
the gelatin leaves are placed into tlie mixture and stirred until dissolved. . . . 
The gelatin acriflavine mixture solidifies at room temperature, so it was 
necessary to use 8-ounce wide vacuum jars which kept the gelatin in a 
semifluid state for from ten to twelve ’hours. This is practicable for office 
use since it is necessary only to heat the mixture each morning and place it 
in the vacuum jars.’' 

Boyd (1928) reports exceptional success with the following technic, 
"using a 1: 1000 solution of the English preparation (Boots) of acriflavine. 

oo > < 



594 


TREATMENT IN GENERAL PRACTICE 


After voiding, the patient lies down and from 1 to 2 drachms (4 to 8 cc.) 
of the solution is injected into the urethra, being held in with finger pressure 
back of the glans. A piece of absorbent cotton, about 1 by 3 inches, is then 
laid over the meatus with its ends carried back above and below the penis, 
and another similar piece is wrapped around the penis. The patient then 
releases pressure on the urethra and is kept lying for ten to fifteen minutes 
with the penis held upright. By the end of that time nearly all of the acri- 
flavine has oozed out of the urethra into the cotton. Two such treatments 
are given daily for one week before beginning with the irrigations and in- 
jections with other drugs. 

4. Mercwrophen. — Shivers describes his method of using this drug as 
follows: ‘Tn acute gonorrheal urethritis the injection of mercurophen is 
preceded by an irrigation of the anterior urethra with a warm 1 : 8000 po- 
tassium permanganate solution. This cleanses the parts and dissolves the 
plugs of mucus in the mouths of glands. One or 2 drachms (4 to 8 cc.) of a 
1 : 4000 solution of mercurophen is then carefully injected and held in the 
anterior urethra for five minutes. The patient is then given a 1 : 9000 or 
1: 10,000 solution of mercurophen for home use. He is instructed to use 
a blunt nose glass syringe, with a bulb tip, holding about 2 drachms (8 cc.). 
These injections are to be taken following every other urination and re- 
tained in the urethra for at least five minutes. If the irritation from these 
injections lasts more than a few minutes the number taken should be reduced 
to two or three times a day, following urination.^^ 

5. Metaphen. — This drug is used for irrigating in the strength of 
1: 10,000 to 1: 5000. 

6. Pyridium, — ^This azo dye is used in the form of the commercially 
prepared 1 per cent solution, which is diluted to a 0.5 or 0.3 per cent solution 
for irrigation or injection. 

7. Potassium Permanganate. — ^This drug is used for irrigating in the 
strength of 1: 8000 to 1:3000, the usual range being between 1: 5000 and 
1:3000. 

8. Astringents. — In acute anterior urethritis the astringents are absolutely 
contraindicated. It is true that they relieve the patient of his greatest 
annoyance — ^the urethral discharge — but on the cessation of the treatments 
for a few days, the urethral strippings or the morning discharge often shows 
an abundance of gonococci. The appearance of a cure and the sense of 
security this affords the patient are thus entirely false. Writing of the use 
of astringents in this stage of the disease, Pelouzc, who has won wide rec- 
ognition as an authority on his subject, says: “It does reduce the patient^s 
respect for a serious disease that is one of society’s greatest menaces, and is 
sure to be the cause of many innocent infections.” 

Intravenous Mercuroclirome-220. — ^The intravenous use of mercuro- 
chrome in the treatment of sepsis is discussed at some length elsewhere in 
this book (see p. 160). Regarding its use in the treatment of gonorrhea. 
Young (1932) and his associates are apparently still enthusiastic, as are 
also a number of independent investigators; however, the literature has 
become rather voluminous and is not of a nature that permits of evaluating 
the actual part played by mercurochroine in accomplishing the cure, since 
the intravenous injections (tt^chnic and other details, p. 163) are nowadays 
always given in conjunction with the usual type of local treatment. Rede- 
will, Potter and Garrison (1929) continue to recommend that the drug be 
given in 50 per cent glucose solution, and believe that the routine use of 
mercurochrome in glucose solution, plus intramuscular injections of foreign 
protein (see below) has been of considerable value as used by them through- 
out the Asiatic Fleet. 

AtCiziflavine Parcnterally. — Use of this drug intravenously in gonorrhea 
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has not been shown to be consistently worth while. Hughes and Birch 
(1933) have recently found in a small series of cases that its deep sub- 
cutaneous injection causes urethral discharge to disappear quickly, but re- 
lapses were common and the pain at the site of injection was quite consid- 
erable; furthermore, other immediate and delayed reactions caused them to 
abandon the trial. 

Diathermy. — Attempts have been made in recent years to apply a high 
degree of heat directly to the urethra by means of the diathermy apparatus, 
but the objection to the methods has been that in all of them it is necessary 
to introduce a metal instrument into the highly inflamed anterior urethra, 
a procedure certainly contraindicated in the treatment of acute anterior 
urethritis. RedewilPs (1927) method is a distinct advance in this type of 
therapy. He fills the urethra with a mercurochrome solution in gelatin, 
which is held in situ by the simple expedient of placing a rolled-up condom 
over the glans and securing the same by a rubber band that encircles the 
corona; the electric terminals of the diathermy apparatus are then applied 
to the outside of the penis. His observations have shown that as much heat 
as can be borne by the patient can be easily established in the urethral 
canal in this way. However, as only 112 F. (44.4 C.) can be attained in 
the surrounding tissues, and the gonococcus can survive 1 or 2 degrees more 
than this for at least half an hour in culture, it is easy to see that direct 
sterilization is perhaps too much to hope for, but of course there is always 
the possibility of stimulating the local defensive mechanism in this way. 
Diathermy has been disappointing in the experience of most observers. 

Miscellaneous Measures. — There are few, if any, signs of immunity in 
gonorrhea, which indicates that it would certainly be difficult to produce 
gonorrheal antibodies artificially. All the older vaccines have failed to 
make a place for themselves and I doubt if any of the newer methods of the 
French, or the ^^intradermal immunization^' recently described by Corbus 
(1932), in America, will have any happier fate. More direct methods of 
foreign protein therapy aiming at the stimulation of leukocytosis (and in- 
ferring that this means phagocytosis as well), seem more rational; the 
orthodox procedures are described on page 327. Fever therapy (methods, 
p. 187) is also being tried. 

DECLINING ANTERIOR URETHRITIS 

Under the treatment of acute anterior urethritis, as described above, the 
acute symptoms of the disease usually disappear very promptly, but if 
treatment is discontinued at this point, even though the discharge has ceased 
and only a few shreds remain in the urine, a relapse is certain to occur in 
from two to three weeks, since a few gonococci have been left in the tissues 
and extensive reinfection thus invited. In cases that have run a favorable 
course under treatment, the discharge has become watery and scant in about 
three weeks' time. Microscopical examination shows few or no gonococci, 
but many newly formed desquamated epithelial cells. The urine in the 
first glass is clear or slightly turbid, but contains many long mucous fila- 
ments. When the case has reached this stage, the task remains of curing 
the residual gonorrheal lesions. These consist of catarrhal inflammation of 
the mucous membrane, erosions, periglandular infiltrations, and infiltrations 
of the submucous tissues. 

1. Use of Astringents. — Since the use of the antiseptics hitherto has been 
solely for the purpose of destroying the gonococci, it is well to supplement 
them now by the use of astringents whose purpose is to overcome the ca- 
tarrhal condition of the mucous membrane. The following are acceptable 
preparations: 
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Zinc sulphate# 


gr. xij 

0.75 

Resorcin 



1.5 

Water. 

or 

3iv 

120.0 

Zinc sulphate 



0.25 to 0.75 

Phenol 


gr. iv 

0.25 

Water 

or 

Siv 

120.0 

Zinc sulphate 


gr. X 

0.65 

I^ad acetate 


gr. XX 

1.3 

Water 

or 

Siv 

120.0 

Zinc permanganate. . . 


gr. i to ij 

0.06 to 0.12 

Water 


Siv 

120.0 


It is well to alternate one of the astringent preparations with one of the 
antiseptics, giving each twice daily. Again it should be said that these 
astringents are indicated only in the terminal stages of gonorrhea, and that 
they should be given neither in acute gonorrhea nor in the presence of acute 
complications in the posterior urethra. 

2. Provocative Irrigation. — Under astringent plus antiseptic treatment, 
as above outlined, the discharge soon stops and the urine becomes clear and 
free from pus; but numerous small clap shreds persist. When this stage is 
reached, a provocative irrigation of 1 : 4000 solution of silver nitrate should 
be given. If gonococci are still present, this causes the return of a profuse 
discharge in which the organisms will be found. The occurrence of such a 
discharge after provocative injection necessitates a return to treatment for 
acute urethritis. 

3. Use of Sounds. — ^When no relapse follows the provocative silver ni- 
trate irrigation, and the urine is clear but contains many shreds, dilatation 
of the urethra about every five days is necessary to get rid of the remaining 
lesions and bring the urethra back to normal. The dilatations are made 
with a sound large enough to distend the urethra, and if the meatus is too 
small to admit a 28 or 30 French sound, a meatotomy should be done. 
Gentle finger massage of the urethra is then practiced over the sound while 
it is lying in place. 

Each dilatation should be followed by a copious irrigation with a 1 : 10,000 
silver nitrate solution; an irrigation with the same solution should also be 
made on days when the sound is not introduced. Hand injection of one of 
the astringents may also be used in conjunction with the irrigations. 

It is in this stage of the disease that copaiba is used to stimulate the 
mucous membrane toward repair. Th6 drug is practically insoluble, but can 
be gotten into solution by incorporating with it an equal amount of the 
U.S.P. solution of potassium hy^oxide. The following prescription, con- 
taining 15 minims (l cc.) of copaiba to the dose, is acceptable: 

IJ. Copaiba 5j 30.0 

Solution potassium hydroxide 3j 30.0 

Peppermint water to make Siv 120.0 

Label: 1 teaspoonful after meals. 

Copaiba lends its peculiar odor to urine and breath and sometimes causes 
an urticarial or measles-like rash. The urine gives a false nitric acid test' 
for albumin. 

. Treatment by dilatation and irrigation should be continued until the 
shrette disappear from the urine. In ..most cases this is eventually accom- 
plished, but occa^onally persons will be observed who do not respond to 
thii^ tmatment; tii^ are hkely to improye rapidly, tmder a daily irrigation 
of Potasrium permiausanate. It is Possible to treat gonorrhea too lone and 
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to cause the discharge to persist by the simple irritation of injections. Tn 
such cases there will be a secretion free from gonococci, wfiich on squeezing 
wijl appear at the meatus as a small transparent glycerin-like drop, and 
which will cause sticking together of the meatus in the mornings If treat- 
ment is stopped at this point the mucous discharge will often disappear 
spontaneously. 

After five or six weeks of treatment, if the discharge has stopped and the 
urine is free from filaments, and the prostate and vesicles are not involved, 
treatment Inay be suspended, though the patient should be kept under 
observation for several weeks more. A culture and an examination with the 
urethroscope are also advisable. 

POSTERIOR URETHRITIS 

Posterior urethritis develops in most cases between the second and fourth 
weeks, due to spontaneous spread of the infection or to injudicious instru- 
mentation. In severe cases there should be complete bed rest and cessation 
of local treatment of the urethra. Fluids should be urged upon the patient, 
but not more active diuretics because the frequent evacuation they engender 
may overtax the bladder. For relief of pain, saline cathartics to relieve 
pelvic congestion, sitz baths, and the oil of sandalwood (see p. 690) are in- 
dicated ; it is sometimes necessary to give an opiate. Some physicians hold 
' that when all other measures fail to relieve tenesmus and pain, the instilla- 
tion of a few drops of 1: 500 to 1: 100 solution of silver nitrate through a 
soft rubber catheter or a deep urethral syringe, is indicated. But most 
practitioners are against the practice for the reason that the introduction 
of any instrument at this time is almost certain to set up one of the dreaded 
complications; also, the silver nitrate may itself cause more or less tenesmus. 

After the posterior urethritis has become subacute, which it usually does 
quite promptly, resort is had to injection or, more usually, to irrigation with 
any of the following: protargol or argyrol, 1: 1000 to 1: 500; silver nitrate, 
1: 10,000; potassium permanganate, 1: 8000 to 1: 3000; acriilavine, 1: 8000; 
mercimochrome, 1 : 1000. 

Success in treatment depends very much on the treatment of the com- 
plications. 


EPIDIDTHITIS 

Immediately on the development of epididymitis all treatment and 
instrumentation of the urethra should be stopped, the patient put to bed on 
a light diet and plenty of water, th5 scrotum immobilized by a bandage 
going under it and over the thighs, and hot or cold applications made. For- 
eign protein therapy, diathermy, the intravenous use of sodium iodide, the 
application of scrotal irritants such as 60 per cent guaiacol in glycerin, and 
most of the other special types of therapy have not been shown to have 
great value; perhaps intravenous calcium gluconate injections may prove 
to be of a little more worth — ^Herrold (1930) injects 10 cc. daily for three 
or four days and then three and finally two injections weekly for about a 
month. According to Campbell (1927), who has described the treatment of 
3000 cases in Bellevue Hospital, New York City, a modified constriction 
hyperemia produced by tight rubber band compression about the scrotal 
contents has apparently given good results in some cases. The fever usually 
quicl^y subsides with the patient in bed, but epididymotomy is sometimes, 
necessary to relieve the pain; it was indicated in 1 of every 15 of Campbell’s 
cases. He wntes: “The question of when one should operate presents the 
most difficult problem. Persistence of pain is the chief criterion at Bellevue. 
If pain does not disappear within forty-eight hours after confinMUent to bed 
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and application of the suspensory and ice-cap, we operate. If pain is suffi- 
cient to keep the patient awake the second night after admission, the case 
is surgical. Some time ago a nonsubsiding temperature was our criterion. 
Pain has proved a better guide, since we have found patients suffering 
si^ciently to be kept awake at night who were afebrile. When the epi- 
didymitis has been exposed in these cases, gross evidence of abscess forma- 
tion has been seen. In all cases disclosing gross evidence of suppuration, 
operation has been performed without delay.” The average period of 
hospitalization in Campbell’s series was between three and four days for the 
nonsurgical cases, and between seven and eight days for the surgical cases. 

PROSTATITIS 

In acute prostatitis the patient should be put to bed, be given a light 
diet and plenty of fluids, and hot or cold applications, the oil of sandalwood 
(see p. 590) or opiates to relieve the pain. Hot sitz baths are helpful, or 
continuous irrigation of the rectum with hot physiologic saline solution. 
Catheterization should be resorted to only if absolutely necessary; the in- 
jection into the urethra of 1 cc. of a 2 per cent cocaine hydrochloride solution 
may precede the introduction of the catheter. When abscess forms, surgical 
evacuation of the pus is necessary if the symptoms persist for more than a 
few days. 

In chronic prostatitis, which occurs in most cases of long-standing pos- 
terior wethritis, massage of the prostate through the rectum is the only 
measure of great value. It should be performed several times weekly, 
according to indications in the individual case, but some patients do not 
bear this treatment well at all and arc probably harmed by it. In nearly 
every case the verumontanum is diseased and requires particular attention. 
The usual method of treatment is to apply 20 per cent solution of silver 
nitrate directly on it through the urethroscope. A severe reaction, with 
discharge and bleeding, follows, but the treatment may be safely repeated in 
eight to ten days. Tincture of iodine is sometimes substituted as it is less 
painful. Usually a h?ilf-dozen treatments suffice, but if the condition has 
existed for a long time, the submucous infiltration will have to be treated by 
posterior dilatation. 


SEMINAL VESICULITIS 

Acute seminal vesiculitis usually occurs during the course of acute pros- 
tatitis and its treatment is the same; anterior urethral injections, massaging 
and stripping of the vesicles are confraindicated. 

Chronic vesiculitis as a rule develops by the extcnsi 9 n of a chronic 
inflammatory process through the ejaculatory duct; the duct, however, 
remains patulous and sterility is not caused- The treatment consists in 
stripping the contents of the vesicles once in five to seven days. This emp- 
ties them of their inspissated contents, relieves distention, and thus allows 
the muscles to rest and recover their tone. The inflammatory thickening 
around the vesicle is also absorbed as the result of the massage. Usually 
this treatment must be protracted for many months, and difficult it is, for 
these patients are often neurasthenic and most aggravating. The danger 
of setting up ah epididymitis causes stripping to be contraindicated undp 
the following conditions; (a) The existence of acute vesiculitis, (b) blood in 
the eiqiressed material, (c) excessive tenderness. It seems that the opera- 
tion of seminal vesiculectomy has been practically abandoned and vasotomy 
is not in very good favor. The studies of McCarthy and Ritter (1932) 
point toward tiie po^ibility of seminal vesicular lavage becoming a prac- 
ticable procedure for those specially trained. 
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GLANDULAR URETHRITIS 

Many intractable cases of gonorrhea lasting for years are caused by a 
chronic inflammation of Morgagni^s crypts. These cases are usually charac- 
terized by a persistent morning drop of moisture at the meatus and a tend- 
ency toward exacerbation of the discharge upon the slightest provocation. 
Urethroscopic examination shows the mouths of the crypts either open and 
pouting or occluded by a growth of cpitliclium. These cases should be 
treated by ^dilatations with a full-sized sound followed by irrigations; the 
few glands that resist this treatment may be destroyed by the galvanocaustic 
needle introduced through the urethroscope — an operation to be performed 
very skilfully if stricture formation is to be avoided. 

FOLLICULITIS AND COWPERITIS 

Suppuration of one of the urethral follicles with abscess formation occa- 
sionally occurs in gonorrhea. If it does not open into the urethra by the 
time fluctuation occurs, it should be incised — from within the urethra if the 
abscess is connected with the urethra, otherwise a urinary fistula may result. 

Cowperitis is treated by incision from without. • 

CHORDEE 

Before going to bed the penis should be given a prolonged immersion in 
hot water and the bladder emptied. A cool sleeping room, light covers, and 
a towel around the waist and knotted in the back to force sleeping upon the 
side, tend to prevent attacks. When the attack comes, the patient should 
again immerse the penis and testicles in cold or hot water and should empty 
the bladder before returning to bed. Attempts to “break^^ the chordee 
should be strictly forbidden. When the patient is subject to recurrent attacks 
of this v(Ty distressing symptom, sedatives are certainly indicated (for a 
list of sedatives, see p. 578) . In some oases % grain of morphine in suppos- 
itory upon retiring may be necessary. 

GONORRHEAL ARTHRITIS AND ENDOCARDITIS 

The treatment of gonorrheal sepsis with joint or endocardial localization 
is the treatment of the acute gonorrhea plus the treatment of sepsis. Sepsis 
is discussed on page 158, nongonorrheal endocarditis on page 514. Of course 
in the arthritic complication, immobilization and the application of heat 
are indicated; sometimes joint aspiration, and occasionally incision and open 
drainage, are rec^uired. Porter and Rucker have reported prompt and last- 
ing relief from both local and constitutional symptoms following aspiration 
and subsequent 'air insufflation in knee-joint involvement. 

(B) PROPHYLAXIS OF GONORRHEA 

We know very little of the value of venereal prophylactic measures in 
civilian life, such knowledge as we have being derived entirely from army 
statistics. It is certainly the feeling among most of those who had to do 
with these matters during the recent World War that prophylaxis was suc- 
cessful in bringing about a marked reduction in the incidence of all three of 
the diseases, syphilis, chancroid and gonorrhea. What follows here is a 
description of the measures employed in the prophylactic stations of the 
American Army in Paris during 1918-19. Dr. Joseph Earle Moore, of Johns 
Hopkins Hospital, who was the inspector of these stations and had twenty- 
five of the seventy-two under his immediate control, has made a statistical 
study of the results and believes that the man who failed to take the treat- 
ment was more than seven times as likely to contract disease as the man 
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who did take it. Of course the earlier the treatment is* applied, the more 
effective it is against all three diseases, syphilis, gonorrhea and chancroid; 
the difference in its value when applied six or seven rather than one hour 
after exposure is very great. Moore says that it is still of some value, , 
especially against syphilis, as late as eight hours after exposure and is worth 
while giving even as late as twelve hours. 

Methods. — ^Three methods of prophylaxis were available (o) the use of a 
packet or tube to be carried at all times or issued upon demand, (b) the use 
of prophylactic stations, where materials were supplied but were applied by 
the soldier himself, and (c) the use of prophylactic stations where materials 
were both supplied and applied by a trained staff held to some extent re- 
sponsible for the success of the prophylactic treatment. The use of the 
packet had been tried and pronounced a failure in the American Navy be- 
fore the World War, and it was also said to have failed in the New Zealand 
Expeditionary Force in France. In the American Army in France, packets 
or tubes were issued only sporadically and wc have no knowledge as to their 
value, though many medical officers gained the impression that, as used by 
the men, they were prajtically worthless. The use of prophylactic measures 
by the soldier himself in a station provided for the purpose was also shown 
to be only partially satisfactory because of the indifference with which in- 
structions were carried out. The method finally adopted, therefore, and 
the only one from which we have derived any statistical studies of worth, 
was the presumably expert application of the prophylactic measures by 
trained soldier attendants in the prophylactic stations which it was com- 
pulsory for soldiers to attend who had exposed themselves to infection. 

As a first step the patient was instructed to urinate. Then he was pro- 
vided with a pint of warm water in a basin and a gauze wipe, with which 
he washed thoroughly, while the attendant dropped liquid soap on the penis. 
The next step was the injection of a drachm (4 cc.) of a 2 per cent protargol . 
solution (recently, 10 per cent argyrol is perhaps more often used) into the 
urethra by the attendent. The patient then held the meatus firmly between 
the thumb and forefinger for five minutes, from time to time allowing a drop 
to escape from the riieatus so that all parts of the urethra were kept in 
contact with the solution. At the end of five minutes, the protargol was 
allowed to escape without pressure so that a few drops remained. One-half 
drachm (2 Gm.) of 33% per cent calomel ointment was next rubbed thor- 
oughly by the patient, imder the observation of the attendant, into all parts 
of the penis for five minutes, special attention being paid to the retracted 
prepuce, the frenum and the glans. Finally the penis was wrapped in toilet 
paper to protect the clothes, and the patient instructed not to urinate for 
four or five hours. 

Technic of Prophylaxis for the Female. — ^1 quote Moore (1929), of 
Johns Hopkins Hospital: 

“Have the patient urinate. Place the patient in the lithotomy position. 
Wash the genitals and adjacent parts with soap and water. Give a douche 
of 2 quarto of sterile water, temperature 100 F., followed by 2 quarto of 
%ooo mercuric chloride solution, and wash external parts with the latter. 
Dry the vagina and vulva by sponging. Swab the entire vagina, through ; 
a speculum, with a 2 per cent protargol solution, or 10 per cent argyrol 
solution) freshly made; reach every fold and especially the posterior vault 
and external os. 'Swab the entire vulva in the same way, reaching every 
recess and Endeavoring to facilitate the entrance of the solution into the 
openings of Skene’s ducts and Bartholin’s glands. Inject enough of the 
same eolutioh into the urethra to distend it moderately and let the patient ' 
hold her finger (in a rubber glove), against the meatus to retain the solution 
for from three to five minutes. 
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“Douche the vagina and vulva with a small amount of sterile water, and 
sponge dry with gauze. Apply calomel ointment to the cervix, vagina, vulva, 
and adjacent parts, rubbing thoroughly into the recesses and folds of the 
mucous membranes and skin, and taking at least ten minutes for the opera- 
tion. Do not use more than 4 Gm. (1 drachm) of calomel ointment in the 
vagina. Cover the external parts with oiled silk or waxed paper securely 
and instruct the patient to allow ointment to remain for several hours before 
washing the parts.'' 

(C) GONORRHEA IN THE FEMALE 

Gonorrhea in women is usually indicated subjectively in the beginning 
by a feeling of unusual dryness and discomfort about the genitalia; this is 
soon followed by a burning sensation and the appearance of a discharge, 
which is accompanied by smarting on urination and increase in frequency. 
The infection is limited in its distribution, for it is only in the very young 
and the very old when the cornified layer of epithelium has not yet formed 
or has disappeared that the vagina itself is involved early. The primary 
points of localization are in the uretlu*a, the urethral (Skene's) glands, the 
vulvovaginal (Bartholin's) glands, and the cndocervix. The vaginal walls 
and the structures around the vaginal orifice become hot and rough and 
tender but they are not in themselves infected by the gonococcus in the be- 
ginning. The discomfort of acute gonorrhea in women usually passes away 
very quickly, but the process nearly always becomes chronic, just as in the 
male. The natural barriers against the upward extension of the infection 
into the uterus and the adnexa are very great, but once this extension takes 
place the resultant endometritis, salpingitis, etc., are serious affairs indeed. 

Noeggarath, in 1872, was probably the first to lay stress upon the im- 
portance of latent gonorrhea in the female. 

Therapy 

General Management. — The patient should be urged to refrain from 
exercise as much as possible and to rest in the prone position whenever she 
can do so. A bland light diet is helpful, and absolute abstention in the 
particulars of overseasoned foods and alcohol highly desirable. Much water 
should be taken (ginger ales, etc., are spiced and should not be used), but 
it is probably a mistake to render the urine alkaline in order to lessen its 
irritation; the normal acidity, which will already be somewhat lessened by 
the increase in fluid intake, is a valuable defense against extension of the 
infection above the meatus of the itretlira. The drug that has the ifiost 
valuable soothing effect upon the inflamed urethral orifice is the oil of 
sandalwood; fot* particulars of its use, see page 590. Antiseptics are some- 
times given by mouth in the attempt to sterilize the genito-urinary tract 
from above, but the practice is not general. For the methods of using these 
drugs, see page 616. 

The correction of constipation is indicated (see p. 432) in order to lessen 
pelvic congestion as much as possible, but it should be accomplished by the 
use 6f drugs, not enemas ; the spread of gonorrhea into the rectum is by no 
means unusual. Coitus and all sexual excitement should of course be inter- 
dicted. Sedatives are used if indicated (for a list of sedatives, see p. 578) . 
A pad of cotton should be v^orn over the external genitalia and frequently 
changed in order to avoid irritation from the discharge. Treatment of 
gonorrhea during pregnancy involves no danger to eitlier mother or child. 

LcN)al Treatment in the Acute Stage. — If inspection and gentle manipu-^ 
lation show that the infection is confined to the meatus and the vulvovaginal 
(Bartholin's) glancte, the local treatment should be of the simplest, for ex- 
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perience teaches that the acute stage of gonorrhea quickly passes in women. 
Instrumentation should certainly be avoided for two reasons: (a) It is 
painful, and (6) it is extremely likely to cause a spreading of the infection. 
Using a dressing forceps and a small ball of cotton, paint the affected parts 
with 20 to 30 per cent argyrol solution, or 2 to 4 per cent protargol solution, 
neither of which will cause much irritation. Silver nitrate, in 1 to 5 per cent 
solution, is sometimes used but it is nearly always excessively painful. 
After the treatment, the use of an antiseptic and drying dusting powder is 
very comforting to some patients but seems to increase the discomfort in 
others. Crossen, who employs 1 part of xeroform and 3 parts of boric acid, 
advocates the use of the powder after each treatment unless it increases the 
smarting and burning; the parts should of course be thoroughly dried before 
the powder is dusted in. 

A profuse discharge may usually be taken to indicate that the infection 
has spread up into the vagina. Do not attempt instrumentation while there 
is still much tenderness ; this stage will soon pass and then the speculum can 
be introduced and the cervix and the vaginal vault inspected. Therapy here 
consists in the painting of the cervix and the vaginal walls with the same 
strength silver preparation as was used in the earlier treatment of the 
vulva. The dusting powder should also be tried in the vagina. Mayes 
(1926) reported a series of cases in which he used 4 per cent mercuro- 
chrome in the vagina without any evidence of mcrcurialism, the vaginal 
mucosa being much less absorbent than that of the \irethra. 

It is usually considered that no attempt should be made to enter the 
urethral (Skene’s) glands or the vulvovaginal (Bartholin’s) glands with 
direct medication during the first several weeks. The above-described local 
applications, given at first every two to four days and ^adually at longer 
intervals, should suffice for office treatment. When the discharge is profuse, 
the patient may be instructed to take a mild antiseptic vaginal douche twice 
a day, using one of the following preparations: (a) Prescribe the U.S.P. 
compound solution of cresol (writing for “Lysol” is to be discountenanced 
since this product is advertised under exaggerated and dangerous claims, 
such as that it is nonpoisonous) , of which 1 teaspoonful is to be added to 2 
quarts of water; (b) prescribe 4 ounces of a 10 per cent solution of potas- 
sium permanganate, 1 teaspoonful of which to 2 quarts will make approxi- 
mately a 1: 5000 solution; (c) prescribe 2 ounces of the U.S.P. solution of 
formaldehyde (formalin), 6 drops of which to 2 quarts of water will make 
approximately a 1 : 5000 solution. , As usually used in the home, i. c., with 
the patient upright on the stool, the value of these douches is certainly 
questionable; in some instances they ilndoubtedly increase the irritation by 
being used too frequently. Astringent douches are entirely contraindicated. 
Bichloride of mercury is much too dangerous to be employed in the douche 
and is being rapidly dropped by the profession. Either the cresol, potas- 
sium permanganate or formalin preparations, in the proportions used for 
the douche, will also serve to cleanse the external parts when changing the 
pad. 

Treatinent in the Chronic Stage. — Chronic gonorrheal discharge that 
persists more than three or four weeks is due to the localization of the infec- 
tion in the urethral (Skene’s) glands, the vulvovaginal (Bartholin’s) glands, 
or in the cervix. 

(o) Urethral Glands . — Stevens and Heppner write (1920) : “In the treat- 
ment of chronic urethritis, installation of from 1 to 3 per cent solutions of 
. silver nitrate, and local application of stronger solutions of the same drug 
through a short female endoscope are useful in the absence of glandular 
invblyement or strictures. . . . Infected ducts and glands should be de- 
stroyed, best by the actual cautery or fulguration electrode introduced 
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through a skenoscope. Strictures should bo dilated or ihcised.” Crossen 
prefers a preliminary attempt to sterilize the glands with argyrol. He 
describes his method as follows (1926): “To treat these conditions apply 
a pledget of cotton soaked in a 20 per cent solution of cocaine,* pushing a 
part of it a short distance into the urethra. Leave this in place five minutes 
and then proceed as follows: If the duct is open, inject a 25 per cent solution 
of argyrol into it with a hypodermic syringe. Use a needle the point of 
which has been filed round and smooth, so it will easily pass into the duct 
without penetrating the wall. Fill the duct with the solution so that it 
comes in contact with all the recesses. This injection is repeated every few 
days, at the same time that other infected structures are treated.*' 

(6) Vulvovaginal Glands . — Here again, Crossen advises the preliminary 
attempt to sterilize the glands with once or twice weekly injections of 25 
per cent argyrol or 5 to 10 per cent protargol. In most cases, however, this 
treatment fails and the glands must ultimately be incised and drained, or 
excised if the process has become chronic. Stevens and Heppner write: 
“Although it is usually impossible to palpate a normal Bartholin gland, 
an infected gland can be detect(*d in the majority of instances. A palpable 
gland is usually infected; consequently its removal is advisable, notwith- 
standing failure to find the gonococcus on examination. Occlusion of the 
duct may be but temporary and is not a contraindication to this procedure. 
An important factor in this connection is our observation that, following 
operation for removal of one scries of fifty-two palpable glands, the ducts 
of which were occluded or in the secretion from which no gonococci could 
be demonstrated, these organisms were found in 29 cases in the secretion 
from the wound. It therefore seems probable that the infection may be 
dormant in this location for a long period of time, and reinfection of the 
urethra, Skene's glands or cervix with subsequent extension to the pelvic 
organs eventually occurs." 

(c) Acute Endocervicitis . — It is important to bear in mind that the pri- 
mary object of treatment in acute endoccrvicitis is to so hold the disease in 
check that it will not spread upward into the body of the uterus and out 
into the fallopian tubes. Sometimes the acute cervical condition is appar- 
ently cured, but perhaps more often it becomes chronic, and in a certain 
proportion of these chronic cases the endometritis and salpingitis, which 
were escaped during the acute stage, finally develop. Acute endocervicitis 
is treated by (1) measures directed toward the destruction of the organisms, 
and (2) measures designed to lessen the pelvic congestion. 

1. Destruction of the Organisms. — Since there is a certain amount of 
inflammation of the vaginal vault in most cases in addition to the endocer- 
vicitis, the usual practice is to remove as much of the discharge from the 
cervix and vault as possible (using cotton applicators), and then to paint 
the vault and cervix with 4 to 10 per cent silver nitrate solution, or 4 to 10 
per cent pi'otargol, or 20 to 30 per cent argyrol. A thin strip of gauze, satu- 
rated with either of the solutions, is then placed in the cervix, where it is 
allowed to remain for twenty-four hours. Many other antiseptics are used, 
but most practitioners prefer tne silver preparations. Skene, according to 
Crossen, usually used a mixture of tincture of iodine 2 parts and phenol 1 
part. Usually the vault is dried after such a treatment, and then packed 
with cotton tampons with the^ liberal use of the antiseptic dusting powder. 
This pack may remain in place for twenty-four hours to two days, depend- 
ing upon the amount of discharge, and should then be renewed. It is the 
usual practice to apply the silver preparations only at four- to seven-day 
intervals. Brady (1925), at the Johns Hopkins Hospital, has reported very 
favorably on the use of mercurochrome; twice a week the cervix and vault 
are painted with a 20 per cent solution of the drug, and a small amount of 
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cotton on a thin wire applicator is well soaked in the solution and carried 
through the cm^ical canal to the internal os. There have been no instances 
of mercurialism following these treatments. 

2. Reduction of Pelvic Congestion. — ^The attempt is often made to 
relieve pelvic congestion, and perhaps also to draw some of the deeper- 
seated organisms to the surface, by utilizing the hy^oscppic action of glyc- 
erin. In this treatment the dusting powder is omitted when packing the 
vagina, and the inner surface of the first tampon is saturated with 10 per 
cent ichthyol-glycerin or protargol-glycerin. Such packs are not allowed 
to remain longer than twelve to twenty-four hours. 

Perhaps more uniform success attends the use of the hydrotherapeutic 
douche. From 8 to 16 quarts of tap-water, as hot as can be tolerated, should 
be used as a vaginal douche during twenty to thirty minutes. The patient 
must be on her back with the hips elevated. Meaker (1926) writes: “The 
effect of prolonged wet heat is at first vasoconstriction, both arterial and 
venous, which allows passive venous congestion to disappear. Then follows 
a period of normal healthy circulation, often lasting for several hours before 
the hydrotherapeutic benefit is lost. ... As palliation, the depleting douche 
relieves pain, limits the spread of inflammation, and helps in the absorption 
of exudate. In many cases, notably those of endocervicitis and of mild 
salpingitis, a course of depletion may result in a permanent cure, the im- 
proved circulatory conditions allowing the tissues to regain enough of their 
natural resistive powers so that they are able to overcome infection.” 

Diathermy has been employed with rather limited success: Williams 
(1932), who obtained satisfactory results in about one fourth of his cases, 
feels that the response is due to the increased vascularity induced rather 
than to actual thermal destruction of the gonococci (see also p. 595) . The 
use of the Elliott distensible vaginal bag, through which water is run con- 
tinuously for an hour, beginning at 115 F. and increasing % of & degree 
per minute up to 130 F., induces the same sort of circulatory changes most 
likely; Holden and Gurnee (1931) have reported upon its quite satis- 
factory use. 

Chronic endocervicitis, as also endometritis and salpingitis, are poten- 
tially surgical conditions and are therefore not discussed in this book. For 
the same reason I have not included a discussion of the entity known as 
“leukorrhea,” which, if looked upon as a malady to be treated by purely 
medical measures, irrespective of its varied etiology, will often cause surgical 
help to be withheld at the only time when it might save function or even 
life. 

(D) VULVOVAGINITIS OF INFANTS 

« 

Gonorrhea outranks in incidence a large number of the infectious dis- 
eases in children, running' perhaps second to measles and outnumbering 
smallpox and scarlet fever. Its greatest frequency is in girls up to the age 
of five years, but it may occur at any age up to puberty. The disease is 
contracted indirectly from infected adults, through such media as clothing, 
bed-clothing, towels, diapers, baths, sponges, and innumerable other house- 
hold materials. Perhaps the chief disseminator is the common toilet seat. 
Rape and precocious sexual contacts are infrequent causes. In hospitals 
and asylums vulvovaginitis is often epidemic and is extremely difficult to 
eradici^. The symptoms are painful urination and pain on walking, 
pronounced redness and edema of the external genitalia, coapted labU 
majora, and' a thin watery secretion which soon develops into a thick, 
yeljow, offensive discharge. The ^nococcus can be demonstrated in about 
50 per cent of oases. Sometimes all the symptoms are very mild and the 
oonffiUon soon clears up, but most, cases cause considerable discomfort 
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and last from three to six months, during all of which time there is at least 
potential danger of infection of the eyes; other complications are fortunately 
rare. Stein’s (1923) criteria for cure are (a) disappearance of clinical evi- 
dence of the infection, (b) three negative smears at intervals of one. week 
after suspending treatment, and (c) a period of observation equal in time 
to the duration of the treatment. 


> Thbraft 

OleaiilinesB. — ^Unquestionably the most important single element in 
treatment is the promotion of cleanliness. Daily tub baths and the use of 
clean undergarments should constitute a part of the routine treatment. For 
the protection of others, the child should be made to wear a vulvar pad at 
all times, to stay away from school and from playmates, to wash the hands 
thoroughly after each use of the toilet, and to protect the toilet with a towel, 
followed by washing with 1 per cent compound solution of cresol. She 
should sleep alone, and all her clothing and bed-clothing should be washed 
separately, after preliminary steeping in 1:50,000 bichloride of mercury 
solution. 

Injections of Silver. — ^The daily injection of argjTol is perhaps the most 
frequently employed treatment. After a review of many other methods, 
Yesko (1927) recommends the following procedure: With the child. in the 
sacrodorsal position, the genitalia are washed either with soap and water or 
with boric acid solution. Then by means of a soft rubber catheter, 1 ounce 
(30 cc.) of a 25 per cent solution of argyrol is introduced into the vagina and 
kept there approximately four or five minutes. The vulva is then freely 
painted, either with the argyrol solution or with 1 to 2 per cent mercuro- 
chrome solution. For use between treatments, this author prescribes a 
suppository containing 20 per cent argyrol, one to be introduced by the 
mother in the morning and one at night. 

Douches . — A few physicians favor the use of douches in addition to 
the injections. Bichloride of mercury, 1 : 10,000, or potassium permanganate, 
1:2000, or saline solution, are usually employed. 

Dakin’s Solution Plus Mercurochrome. — ^Norris and Mickelberg (1922) 
use the awgical solution of chlorinated soda (Dakin’s solution) , 1 per cent 
in olive oil. Three ounces (90 cc.) of this arc placed in the vagina morning 
and evening; the external parts are also washed with it. In refractory cases 
they dry the vaginal mucosa thoroughly with hot air, after which 1 or 2 per 
cent mercurochrome solution is applied. This drying treatment is carried 
out three times a week, the object being to develop a more resistant vaginal 
mucosa. They report cure in an average time of twelve weeks in 63 cases. 

Saline Douches Plus Mercurochrome. — ^Williams (1928) employs twice 
daily hot vaginal douches with saline solution. Immediately after. the 
morning douche, the cervix is exposed through a urethroscope and mercuro- 
chrome is applied to the cervical canal by means of a nasal applicator. 
Coming out, all parts are painted thoroughly; a few drops of the solution 
are instilled into the urethra. Williams’ experience has convinced him of 
the superiority of 5 per cent inercurochrome solution over 2 per cent of 
the same, 2 per cent ointment of mercurochrome, or 40 per cent arg^l. 

SUver Nitrate in Ointment. — In 1920, Gellhom, at Washington Univer- 
sity, introduced a method of treatment that has ‘since been much employed, 
the advantage claimed for it being that the antiseptic remains for a long 
time in contact, with the diseased structrires. One per cent of silver nitrate 
in equal parts of lanolin and white petrolatum is injected into the vagina 
through an ordinary glass syringe to which is attached about 3 inches of soft 
rubber catheter tubing. The tubing is slowly pushed inwmd the enf^e 
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length of the vagina, and the latter is then very slowly filled to capacity 
with the silver salve. The excess of salve oozing back through the hymenal 
opening is not wiped off, as it serves to cover and protect the irritated vulva 
and ite surroundings. One such treatment is given every day without any 
additional douching. Every seventh or eighth day, after a day of rest with- 
out any treatment, a smear is examined and the injections are continued if 
gonococci are present. 

^^The 1 per cent silver nitrate salve has been used in my service at the 
City Hospital on children ranging in age from nine months to twelve years. 
Under the older forms of treatment, these children had been confined in the 
wards for several months; the older ones were kept out of school and ex- 
posed to all the harmful influences that emanate from the adult inmates of 
venereal wards in public hospitals. Moreover, the very chronicity of the 
affection caused the interest of interns and nurses to wane, and this still 
further prolonged the stay of the little patients. Happily, this condition 
no longer prevails. Results are obtained promptly, and the number of 
weeks in which the children are evacuated is less than the number of months 
that was formerly required.” 

Mercurochrome in Ointment. — Stein (1923) has substituted 1 per cent 
mercurochrome for the silver nitrate in the ointment injection method just 
described above ; his results were equally gratifying. More recent observers 
have increased the strength to 2 per cent. 

Vaccines. — ^Very little success has been had with biologicals, as is to be 
expected (see p. 595) . 


CHANCROID 

Chancroid is, next to gonorrhea, probably the commonest of the venereal 
diseases in the male. It would seem that the organism is able to maintain a 
saprophytic existence in the female, for the ulcerations are comparatively 
rare in women, even in those who are known to have been the direct infecting 
source of men. The bacillus of Ducrey is the causative agent but is very 
difficult to find. Diagnosis is therefore usually made upon clinical findings, 
having always uppermost in mind the necessity to make thorough dark- 
field examination to eliminate the possibility of the lesion being syphilitic 
in origin. The incubation period is one to several days, at the end of which 
time there develop one or more small filcers with a dirty base; these usually 
spread rapidly, by contiguity and continuity, discharging more or less pus, 
bleeding freely, and causing destruction of tissues. The most frequent site 
of the initial lesion is the coronary sulcus, but the process may begin at any 
point on the penis. As the ulcerations spread, there is much subjective pain 
and objective inflammation and swelling of the affected parts. In the 
individual with a long foreskin there often occur varying stages of phimosis 
and paraphimosis. In about 50 per cent of the cases, especially those 
remaining ambulatory, the draining lymph glands are affected, giving rise to 
the condition known as bubo. 

John Hunter (1728-93) clearly distinguished between true syphilitic 
chancre and this false, ''soft” chancre. Ducrey discovered the causative 
organism in 1889. 

TREATMENT OF THE ULCERS 

1. Cleanliness and Soothing Measures. — Chancroid occurs almost ex- 
clusively in those who are negligent, and unclean in their habits. Simple 
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use of plenty of soap and water after coitus will nearly always prevent this 
infection. Also, if the patient can be made to rest, to partake of simple but 
nourishing food, and to keep himself clean, many early cases will heal with- 
out much spread or the development of bubo. Hot boric acid (saturated 
solution) soaks or compresses are usually used several times daily, or the 
lesions are irrigated with hot potassium permanganate 1 : 15,000 to 1 : 10,000. 
After these treatments it is well to apply a dusting powder, such as thymol 
iodide (iodpform is preferable if the patient does.not have to go about among 
people from whom his illness must be concealed) , best covered with a little 
gauze spread with petrolatum. Dry powders alone form a crust under 
which the pus accumulates. When possible, it is perhaps best to substitute 
moist dressings, using the same solutions employed for irrigation. A much 
used dressing in very acute cases is one wet with one part of the N.F. solu- 
tion of aluminum acetate (Burow’s solution) to 10 or 15 parts of water. 
Black wash, the lotio hydrargyri nigra of the B.P., which is a suspension of 
mercurous oxide, obtained by mixing 0.685 Gm. of calomel with 5 cc. of 
glycerin and 95 cc. of lime water, is also much used. 

Rosenwald Method . — ^In 1923, Rosenwald introduced his well-known 
treatment in which the following modification of black wash is used: 

Calomel 5i 

Zinc sulphate gij 

Fluid opium camphorated Sij 

Lime water 5 viij 


The calomel and lime water are mixed and allowed to stand two days, 
with frequent shaking; the other ingredients are then added and the prepa- 
ration is ready for use. Young (1926) has stated that at his clinic at the 
Johns Hopkins Hospital this lotion has replaced all others, but he points 
out that the treatment is sometimes so painful as to require the previous use 
of novocaine; I wonder if this is not because in Young^s modification of 
the formula he has substituted paregoric for the fluid camphorated opium, 
which is the stronger preparation used by druggists in making their pare- 
goric. Further, Rosenwald directs that the ingredients be measured by 
volume and not by weight, which makes a tremendous difference in the case 
of calomel. 

Rosenwald describes his technic as follows: thin film of cotton about 

1 inch by 3 inches is laid on the palm of the hand. The mouth of the bottle 
is now placed on the cotton, and a Jew shaking movements saturates the 
cotton, leaving a slight deposit. The entire length of the film is treated in 
this manner. The 'buttered' side of the cotton is now placed around the 
penis covering the ulcerations, and the foreskin drawn over the cotton. The 
pain produced by this application is variable, but not intense enough to 
require any anodynes. The patient is instructed not to remove the cotton 
but to return the next day for further treatment. The cotton is now re- 
moved and every chancroid is plainly outlined and limited. Chancroids 
from the size of a pin-point to the extent of a silver dollar are shown plainly. 
The uninfected skin has not been damaged in the least. What moisture is 
present is wiped off with a little cotton and some of the following ointment 
applied. 

“Formula by weight: 


“Zinc oxide 

Starch 

Boric acid 

Gum camphor 

Carbolated vaselme, 3 per cent. 


1 ^- 

3nj 
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“After the second day the chancroids begin to drop out, leaving a clean, 
granulating surface which heals with remarkable rapidity. The ointment 
is applied daily till healing is completed.” 

Circumcision . — ^In some instances it is necessary to make a dorsal slit 
of the prepuce, but this should be postponed until it is certain that progress 
in treatment cannot be made without it. Circumcision is usually consid- 
ered contraindicated in all cases, however at the Cleveland City Hospital 
a few years ago it was decided to try the effect of surgical procedures. The 
result of circumcision in 171 cases was that the stay in hospital was reduced 
from twenty-three and four-tenths days to eighteen days and not one bubo 
developed. This was considered to definitely establish the value of oper- 
ation, according to Rauschkolb (1930), because: (1) There are no compli- 
cations, such as buboes, balanitis, phagedena and phlebitis of the dorsal 
• vein ; (2) the likelihood of early diagnosis of syphilis, by dark-field exami- 
nation of ulcers rendered accessible, is increased; (3) the care of the lesions 
is made easier through their greater accessibility. 

2. Abortive Treatment. — ^This type of treatment is described by Pusey, 
Hagner ef al., as follows: “In a certain proportion of cases of chancroid, 
abortive treatment is successful. The principal of all methods of abortive 
treatment is to convert the infected ulcer into a sterile one by the use of 
some destructive agent. This may be either the actual cautery, or one of 
several strong chemical caustics. 

“The thermocautery is perhaps the best agent for this treatment. The 
ulcer is thoroughly cleaned and well dried. Then the entire area of it is 
seared with, a cherry-red cautery. Every particle of diseased tissue must be 
destroyed. It should be done under a general anesthetic, preferably gas. 

“Chemical cauterization is done as follows; The ulcer is well cleaned, 
being first irrigated and then dried. Then a pledget of cotton wet with 5 
to 10 per cent solution of cocaine hydrochloride or novocain is applied to it. 
After anesthesia is produced the ulcer is dried as thoroughly as possible, 
preferably with blotting paper, in order to prevent the ruxming of the chemi- 
cals subsequently to be applied. After it has been thoroughly dried, the 
entire surface of the ulcer, both edges and base, is touched with pure liquid 
phenol (carbolic acid) applied on a small cotton swab, care being taken to 
let no infected point escape. Then the excess of phenol on the surface is 

taken up, and nitric acid is applied lightly in the same way. The ulcer 

should be flushed immediately with sterile water to stop .the action of the 
acid. Instead of nitric acid a saturated solution of zinc chloride can be 

used. This is as active a taustic asmitric acid, and its action should be 

stopped as quickly after application by flushing with water. 

“After cauterization in any of these ways, the wound should be dressed 
witli cold compresses of boric acid solution or similar bland solution. There 
results an acute inflammatory reaction, the slough is thrown off, and in 
successful cases, a healthy granulating surface is left.” 

In successful cases, healing follows quickly upon this abortive treatment, 
and the danger of bubo is almost eliminated. However, if the destruction 
of the infected area has not been thorough, more harm than good is done, for 
the larger ulcer produced by the treatment only becomes infected from the 
focus ^at has been left. The procedure is definitely contraindicated in the 
following instances: (a) When the diseased area is so extensive, or so situ- 
ated, that its destruction would result in considerable deformity; (b) when 
thare is intense inflammation with much edema; (c) when there is inguinal 
adenitis. 

Z, Btfong Antiseptics and Sscdiarotics. — ^It is in the cases of sores that 
have not been successfully aborted, or that do not respond to simple cleans- 
i^ and mild antiseptic measures, that resort must be had to the use of 
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strong antiseptics and escharotics. Measures coming under this he^d are 
legion; only a few of the most typical will be described below. A direct 
comparison of the efficacy of these measures is not attempted for two 
reasons: First, there is no way of predicting which of them will succeed 
in a given case, and, second, in some cases they all fail, the disease running 
a course of many montlis, during which time much destruction of tissue 
takes place, until the infection finally wears itself out. 

Argyrol Crystals, — ^Argyrol crystals are applied directly to the sores once 
daily for three to four minutes, followed by a moist dressing of 10 per cent 
argyrol or 1 per cent protargol. This treatment is sometimes so painful that 
preliminary local anesthesia is necessary (see below). 

Copper Sulphate . — The ulcer is first anesthetized with a 10 per cent 
cocaine solution, and then either with or without preliminary curettement 
with an applicator wound firmly with cotton, a 25 per cent copper sulphate 
solution is applied. This is left in contact for three or four minutes and then 
sponged off, to be followed either by a dusting powder such as thymol iodide 
and covered with gauze spread with petrolatum, or wet compresses, such as 
are described under the head of cleanliness and soothing measures (see p. 
606), are employed. The copper sulphate is generally reduced to 10 per cent 
for the subsequent treatment administered at two- or three-day intervals. 

Copper Sulphate Plus High-frequency Current. — I quote the description 
of the method as given by Robbins and Seabury (1917) : 

“A small pledget of cotton is wet with 10 to 20 per cent solution of 
cocaine and applied to each lesion. After four or five minutes the field is 
carefully cleansed with soap and water and dried. Each lesjon is then 
thoroughly wiped out with a cotton wound applicator until bleeding ensues. 
This is arrested by sponging, and when only serum exudes from the wound, 
this is collected for examination by dark field or stain, as may be the choice 
of the operator. 

^^A 25 per cent solution of copper sulphate in distilled water is now 
applied to the sore, and the short high-frequency spark from a rather fine- 
pointed vacuum electrode is applied directly to the sore for one to three 
minutes, depending on the extent of the ulceration. Especial care is exer- 
cised in carrying the point of the electrode well down into any fissure or 
undermined edge, and the area of application should extend over the edge 
of the sore about ^ q inch into the doubtfully healthy area. 

“The current js not turned off until every crack and crevice has been 
thoroughly treated and the surface of the sore is changed to a dark greenish 
^ay. It is then wiped dry and some •antiseptic powder is lightly applied to 
the entire mucous surface of the preputial cavity. If the sore is exposed, it 
should be covered with a thick moist dressing, for which any very dilute 
antiseptic solution may be used, as a 1:10,000 or 1:20,000 mercuric chloride 
solution; or even tap-water answers nicely in most cases. This should be 
changed once or twice daily, and must not be allowed to stick. 

“The patient is instructed to return in two days, and, if the work has 
been carefully done, the wound will present a perfectly healthy granulation 
that will go on to complete healing in a few days. If the sore does not look 
clean, the application is repeated at the second visit. The patient returns 
each second day. If the original sore was large, or if a small sore does not 
seem to be closing rapidly, we have made it a practice to apply, at each visit, 
either a 10 per cent copper sulphate or a 5 per cent silver nitrate solution. 
We do not hesitate to repeat the original cauterization at any time we haVe 
reason to think the chancroidal infection is not completely eliminated. 

“The complete success of this, as of any other method, is dependent on 
careful, thorough work. There is more danger of too little cauterization 
than of too much, and thorough cleansing at the time the sore is destroyed 
89 
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must not be forgotten. Again, the after-care, especially with ulcus molle 
outside the preputial cavity, and with ulcus molle miliare, is of the utmost 
importance. If one fails to carry the electrode to the bottom of the cavern- 
ous ulcer, then one is lost. It heals over the surface, and in two or three 
days breaks out anew, larger and deeper than before. 

^'If the dressing on an exposed surface is not changed once daily, and 
moistened at least three or four times, in many cases one will not succeed.” 

Tartar Emetic , — ^The first to employ antimony and potassium tartrate 
intravenously in the treatment of chancroid were McDonagh, of London, 
and Potter, of Melbourne, in the second decade of this century. On the 
American continent there is no record of its use prior to 1925, but since that 
date there have appeared the reports of Goodman, Kingsbury and Peck, 
and Jones. It would seem that the pain, discomfort, discharge and edema, 
are all markedly reduced under this treatment and that rapid repair of the 
ulcer takes place. Jones (1927) reports 27 cases, 23 of which “showed 
excellent results.” In his series, an initial dose of 3 cc. of a 1 per cent 
solution of tartar emetic, increasing 1 cc. with each dose up to 10 cc., with 
the administration at four-day intervals, seemed to be amply sufficient. 
No authors report serious reactions, though coughing, salivation and vomit- 
ing, all of which clear up in a few hours, are to be expected from these large 
doses of tartar emetic. The method certainly merits further study. 

Rupel (1926) has also reported a small series of cases in which daily 
local applications of a 0.5 per cent solution of the drug were made. His 
results were better in his opinion than those obtained on the average with 
other local treatment. The applications are well tolerated at the stren^h 
used, but he found 1 per cent solution to cause considerable burning pain. 

TREATMENT OF BUBO 

I quote here from the excellent discussion of this subject by Cole (1929) : 

“Occasionally in a chancroidal bubo, if it be detected early and if the 
patient be placed in bed, the inflammation will subside and disappear by 
simple rest alone. At- other times, by the use of hot applications or by ice 
applications, the same can be achieved. Nevertheless, it has been our 
general experience that if the bubo has reached any size it is almost bound 
to go on to suppuration or to a stage in which it will be necessary to have 
some type of intervention. 

“In the past the treatment of chancroidal buboes has been almost en- 
tirely surgical. At one time even dissection out of the entire mass was 
recommended, but since this resulted in bad cases of elephantiasis this pro- 
cedure has been discarded. Another type of therapy which has been quite 
popular and is still widely used is to wait until the mass has begun to soften 
and until fluctuation is present. Then the abscess is incised, drained, and 
the cavity packed with iodoform gauze or with gauze saturated in boracic 
acid solution. Still another procedure that is widely employed is to inject 
into the cavity a 10 per cent iodoform emulsion in sterile olive oil, along 
with this using iodoform gauze drains. This type of therapy undoubtedly 
has its place and it may be that there are isolated cases where it is to be 
recommended in preference to any other form of treatment. 

“However, in the last few years the injection treatment of buboes has 
become quite popular, and in our experience is preferable to any other 
method of treating the average case coming under observation. It gives a 
large percentage of cures (as high as 92 per cent in some of our statistics) , 
and this in a very short time, three to four days in many cases; seldom 
over two weeks. 

“f^or this type of treatment rest in bed is absolutely essential, and pref- 
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erably in a hospital bed. One observes the bubo from day "to day, watching 
it closely until such a time as fluctuation is noted, with softening over the 
glands. A slight nick with a sharp knife, 1 cm. in length, is then made * 
near the base of the surface, slanting down toward the thigh. Under gentle 
expression the pus is allowed to run out as much as it will. Following this a 
compression bandage is applied, using plenty of gauze immediately over 
the gland in order to get heavy compression for a period of twenty-four 
hours. During this time the patient is supposed to lie flat in bed with his 
legs unflexed, in order to get as much pressure locally as is possible. The 
bandage, is then removed, the pus in the cavity is completely evacuated by 
pressure with the fingers, and under aseptic precautions 1 or 2 cc. of 
Mencifere’s solution (iodoform, guaiacol, cucalyptol, and alcohol (96 per 
cent), each 10; balsam of Peru, 30; ether, 100) is injected into the cavity of 
the gland. A Record syringe is used for this purpose, the nozzle of the 
syringe, without a needle, being simply forced into the small aperture that 
has been made twenty-four hours before, the elbow of the syringe being 
pressed up firmly against the skin in order to prevent the fluid from escap- 
ing. This fluid, which causes severe burning for a few seconds, is allowed 
to remain in the cavity of the gland for one minute. It balloons out the 
cavity in such a way that all the interstices and pockets receive a certain 
amount of the preparation which is antiseptic, astringent, and reducing in 
its properties. The hope is that the cavity will be entirely sterilized from 
this contact with the fluid. The fluid is then allowed to run out from the 
opening and is gently expressed to get out all of the remaining Menciere^s 
solution. After this another heavy compression bandage is applied and al- 
lowed to remain in place for forty-eight hours. The patient is again advised 
that he must not flex his legs, but should keep them extended in order to 
have heavy compression over the area. At the time that the bandage is re- 
moved one may note that some clear scrum runs from the opening of the 
gland cavity. This simply indicates an irritation type of fluid and is of no 
moment. The fluid is pressed out, another compression bandage is reapplied 
and allowed to stay on for another twenty-four liours. At the end of this 
time, if the cavity still continues to discharge pus, another injection of 
Menciere^s solution will have to be made according to the technic described 
above. 

'Tn a large proportion of the cases, if the technic is properly carried out, 
one treatment will suffice in curing the bubo. In certain of them, if pus is 
noted instead of serum, one or two more injections may be necessary. The 
injection should not be repeated in loss than three days. It has been our 
experience that with this injection technic hospital bed days have been 
enormously lessened and likewise sick days for the patient.^^ 

Menci^re’s solution was first used in the treatment of chancroidal bubo 
by Lass^re, a French army surgeon, in 1920. 


BALANITIS 

Balanitis, of which erosive and gangrenous types are recognized, is a 
fairly uncommon affection, even in large venereal clinics, but its grave 
character when unrecognized entitles it to very serious consideration. It is 
an infectious venereal disease due to the symbiosis of a fusiform bacillus and 
a spirochete, both of which are anaerobic and structurally resemble those 
found in Vincent's angina. The lesions, which develop quickly on the glans 
or foreskin, usually are single, in contradistinction to chaucroid, and do 
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not give rise to bubo, though there is sometimes an inguinal adenitis; The 
^pus is of a characteristic foul odor. The local and constitutional symptoms 
*vary with the severity of the infection. Owing to the fulminating nature of 
the inflammatory process, phimosis is an early and annoying complication. 
Extension of the disease is commonly very rapid, the glans and the prepuce, 
and in some instances even the entire shaft of the penis, being destroyed by 
gangrene in a surprisingly short time. 

THERAPY 

The key to the treatment of this disease lies in the fact that the organism 
does not flourish when exposed to oxygen. The usual practice is to open the 
prepuce by a dorsal slit, so that the glans is completely uncovered, then 
keeping the parts clean either by wet dressings or by continuous irrigation 
with 2 per cent solution of hydrogen dioxide. Most cases heal rapidly under 
this treatment, especially if the parts are kept exposed to air at all times 
when the oxidizing agent is not being used. 

The use of arsphenamine intravenously, as in the treatment of syphilis, 
is said to hasten recovery. 

Sutton has described the use of subcutaneous injections of oxygen in a 
resistant case as follows: 

“When I first saw the patient, five days after the onset of the disease, 
almost the entire dorsum of the penis was involved, the skin and subcuta- 
neous tissues being soft and gangrenous. During the following thirty-six 
hours the infection continued to spread, despite the frequent and liberal use 
of hydrogen peroxide, by irrigation and by moist packs. 

“At this time subcutaneous injections of oxygen were begun, by means of 
an ordinary hypodermic needle connected to an oxygen tank through a small 
rubber tube, and repeated every fom hours. The normal tissue surrounding 
the affected area was first treated, the flow of gas being regulated by means 
of a small screw clamp encircling the outlet tube. Afterward the involved 
structures also were thoroughly impregnated with the gas. Within six* 
hours the progress of the disease was checked, and within tVelve hours it 
was completely under control. Shortly afterward the slough began -to 
separate, and recovery, aside from the deformity resulting from loss of 
tissue, was prompt and uneventful.” 


GRAI7ULOMA INGUINALE 

• 

Granuloma inguinale is a chronic infectious, ulcerative process, usually 
involving the genitalia or neighboring parts, and showing no tendency 
toward spontaneous healing. Alost of the cases are seen in young adult 
negroes, with perhaps an even distribution between the sexes. The disease 
is probably not venereal since wives or husbands often are not affected 
though continuing to cohabit with an infected mate. The process begins as 
a small moist papule which rapidly ulcerates; thereafter, invasion of the 
surroimding tissues by the elevated, reddish, often shiny, delicately skinned 
granulomatous proliferations is gradual and eccentric. Where moist, the 
lesions ato superficially ulcerated, but where dry they are cracked. Aden- 
opathy is characteristically absent, though the occurrence of elephantiasis 
of the genitalia, or of a leg, signifies involvement of the lymph channels. 
Incept for the presence of the lesions and a slight itching or burning sensa- 
tioh, the patients experience littie discomfort. The discharge from the 
uleerathuK ateas k. held by some obs^ers to have a buite characteristic 
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odor, but having once seen the entire staff of a reputable hospital led tempo- 
rarily away from their correct clinical diagnosis of epithelioma by the 
asseveration of an expert on this disease that he “smelled granuloma in 
the ward,” I am extremely doubtful of the value of this diagnostic sign. 
Wilson’s (1930) study of a small series indicated rapid progression and a 
tendency toward stillbirth in cases complicating pregnancy. 

Granuloma inguinale was first recognized by MacLeod, in India, in 1882, 
but it was first accurately described by Conyers and Daniels, in British 
, Guiana, in 1896. In 1905, Donovan, in India, fiirst described the organism 
now believed to be causative, but, strange to say, it is not definitely known 
as yet whether this organism is a protozoan or a true bacterium. It is found, 
in all parts of the lesions, but especially in the deeper areas, where all other 
organisms are absent. Campbell (1927) has written, “Numerous descrip- 
tions to the contrary notwithstanding, we believe there is nothing peculiarly 
characteristic or diagnostic in the histologic picture.” The geographic 
'distribution of the disease is very wide, including India, southern China, 
Australia, West Africa, the East and West Indies, and parts of North, 
Central and South America. Its widespread presence in the United States 
is now generally recognized, though undoubtedly it is more prevalent in the 
South than elsewhere. 

THERAPY 

Tartar Emetic. — ^Antimony and potassium tartrate was first used in the 
treatment of this disease by Aragao and Vianna of Brazil; it is now looked 
upon as a specific remedy. The lesions are caused to progressively involute 
and the Donovan bodies to disappear. It is usual to use a 1 per cent solu- 
tion beginning with 2 cc. intravenously and increasing 1 to 2 cc. at a time 
until 10 to 12 cc. are being given at a dose. The injections are given at 
intervals of two to three days. Ten or twelve injections often clear the 
lesions sufficiently that it is difficult to hold the patient for further treat- 
^ment, but Gage has stated that, to avoid relapse, weekly injections should be 
*pven for two pr three months after entire healing, followed by two injec- 
tions monthly for four months. 

The solution is usually sterilized in the autoclave, though it has been 
pointed out that serious symptoms may arise from the formation of decom- 
position products of the drug when submitted to high temperatures. It may 
also be sterilized by passage through the Chamberland filter. Extreme care 
must be exercised in giving the injection, for even a very small amount 
placed outside the vein is very painful and causes a brawny induration that 
ruins the site for subsequent injections. If given too rapidly, excruciating 
pain will be felt in the arm and shoulder. The occurrence of dizziness, 
coughing, vomiting, marked diarrhea, and pains in the extremities are signs 
that the limits of tolerance have been reached; thereafter the drug must 
either be reduced or suspended altogether for a time. 

In the series of 150 American cases, 'collected by Fox (1926), in which 
results of treatment by tartar emetic were mentioned, complete or almost 
complete healing took place in 78 (52 per cent), and various degrees of 
improvement in 31 cases (20 per cent) . This does not impress one as the 
sort of results usually accomplished by “specifics”; indeed, f^ere-are other 
evidences in the literatm^ that all is not yet as well as it might be in the 
treatment of this disease with tartar emetic. Crutchfield (Galveston, Texas, 
1926) says, “We speak of antimony and potassium tartrate as a specific, 
and perhaps it is; but in a certain number of cases improvement occurs for 
a time, and then a point is reached at which improvement no longer obtains.” 
Michael (Houston, Texas, 1926) says, “In my experience, response to treat- 
ment has not been as satisfactory as one is led to believe.” And then there 



614 


TREATMENT IN GENERAL PRACTICE 


is Fraser, in South Africa (1925), in whose hands the drug was by no 
means specific: Of 16 cases, 6 healed completely, but 10 derived no bene- 
fit whatever. Perhaps we shall some day gain some understanding of these 
failures which at the present time are quite baffling. Hazen et al. (1932) 
have obtained indifferent results and turned to radiation with a:-rays, 
which they describe as “reasonably effective”; however, when they pre- 
pared their own solution of tartar emetic instead of relying upon the com- 
mercial preparation, both subjective and objective improvement was ob- 
served in all patients in their small series. One thing has been universally 
observed, namely, that in the presence of syphilis as a complication, response 
to the tartar emetic is much less complete. 

Antimony Sodium ThioglycoUate. — ^Randall (1924) has presented evi- 
dence that this drug (now described in New and Nonoffleial Remedies) may 
prove to be preferable to tartar emetic in that it is less toxic and apparently 
considerably more effective. Several of Randall's patients who were intoler- 
ant to tartar emetic took the new drug without reactions. The dose is 0.05 
to 0.1 Gm. dissolved in 10 to 20 cc. of sterile water every third to fourth 
day until fifteen to twenty-five injections have been given. The number of 
cases thus treated is as yet not very large. Hazen et al. (1932) have used 
antimony thioglycollamide with “striking therapeutic response” in 3 cases; 
Senear and Cornbleet (1932) and Patch and Blew (1930) have also used the 
drug successfully, though I believe the thioglycollate is usually considered 
to be less toxic. 

Fuadin. — ^Williamson (1933) and his associates have recently reported 
enthusiastically upon their success with this new trivalent compound of 
antimony and sodium in 14 cases. Their treatment consisted of twelve 
intramuscular injections on alternate days of a 7 per cent solution; the 
first injection was of 1.5 cc., the second of 3.5 cc. and the subsequent injec- 
tions each of 5 cc. No reactions considered dangerous were observed though 
3 patients experienced generalized subacute joint pains after certain of the 
injections, persisting at times long enough to cause postponement of the 
subsequent injection one day. 


LYMPHOGRANULOMA INGUINALE 
(Climatic Bubo) 

This is a specific venereal disease which always follows sexual exposme 
and therefore is seen with extreme Varity in children. Men predominate 
among the victims of the inguinal form, but the anorectal localization is 
seen often enough in women (occasionally in men also) to probably equalize 
the sex distribution. The initial small lesion on the external genitalia is 
not often seen, but it is known that the incubation period after exposure is 
between ten and thirty days. Usually the glands of only one side are in- 
volved but bilateral cases are on record; there is gradual progression rmtil 
.a fist-size mass bound together by periadenitis is formed, and then break- 
down and fistula formation takes place; a thin seropurulent fiuid drains for 
weeks and months. Occasionally, however, no break-down occurs. French 
observers have regarded involvement of the iliac gland as pathognomonic. 
The rectal cases usually lead to serious stricture interfering with defecation. 
The systemic symptomatolo^ is mild. Frei (1925) has developed an 
antigen reaction which is positive in all cases. The. causative organism is 
known to be a filtrable virus; mice, the guinea-pig and monkey are serving 
as experimental animals with which it is hoped to learn more of the nature 
of the malady.. 
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It is now thought that John Hunter treated cases of. lymphogranuloma 
inguinale because of some descriptions in his “Treatise on Venereal Dis- 
eases,” published in 1786; Chassaignac, in 1859, also described similar clin- 
ical pictures, but the individuality of the disease and its probabfe venereal 
nature was only truly pointed out by Durand, Nicholas and Favre, in 1913. 
Originally considered to be only tropical in its distribution, it is now recog- 
nized as occurring practically everywhere, though until quite recently most 
of the reports have come from European countries. DeWolf and Van Clevc 
(1932) have made the diagnosis in 58 cases in the Cleveland City Hospital, 
between August, 1930, and March 15, 1932, which indicates a considerable 
prevalence in the United States. According to Findlay (1932), the entity 
is still extremely rare in England. 

THERAPY 

As in the therapeutic approach to all relatively “new” diseases, a host of 
drugs has been tried here, but the only one which apparently gives fairly 
consistent results is tartar emetic, used as in granuloma inguinale, (sec j). 
613). Nonspecific protein therapy (methods on p. 327), hot air, ulti aviolct 
rays and i-rays have also been employed. DeWolf and Van Clevc state 
that their results have been rather unsatisfactory with all the measures, 
though the use of tartar emetic intravenously has been begun too recently 
to permit of any opinion of its efficacy. Five cases have been treated by 
excision of the involved inguinal glands, as recommended by some of the 
European observers; the results were good in the first 4 so treated, in the 
fifth a sufficient time had not elapsed to warrant the inclusion of a progress 
report at the time of publication. Sulzberger and Wise (1932) write, “At 
present roentgen therapy of the glands or surgical extirpation of the deeper 
lymph structures and repeated puncture of the more superficial ones seem 
to offer the best results.” I find no record of American employment of the 
vaccines which have been used with some success (Hermans, 1929; Hellcr- 
strom, 1931) abroad. 


NONTUBERCULOUS URINARY TRACT INFECTIONS 
(Cystitis, Pyelitis, and Pyelonephritis) 

Urinary infection should probably be considered no more a clinical entity 
than hematuria or pyuria. Whenever the diagnosis is made, it should be 
looked upon merely as a warning that a thorough urological investigation 
is indicated in prder to determine if possible the underlying pathologic 
condition responsible for the infection. The following signs and symptoms 
arc indicative of nontuberculous infection of the tract. Kidney: Fever, 
chills, prostration, kidney pain or tenderness; bacteria, pus and perhaps 
blood in the urine ; in addition there may be the symptoms of cystitis. Blad- 
der: Frequency, burning, bacteria and pus in the urine, and pain which may 
be referred to the penis, meatus, urethra, scrotum, perineum, rectum, or the 
inner surface of the thighs. The organisms most often present in the causa- 
tive role are the bacilli of the colon group, with the staphylococci next and 
the streptococci third; all other organisms are found only rarely. 

THERAPY 

Oeneral Considerations. — In fulminating cases of urinary tract infec- 
tion, absolute rest in bed, with hot fomentations to the kidney region or 
the perineum, the pushing of 'fluids, and the employment of sed^ivc meas- 



616 


TREATMENT IN GENERAL PRACTICE , 


(ires are imperative. The following prescription, containing % grain of 
luminal, % grain of extract of hyoscyamus, and 5 grains of pyramidon to 
the dose, is useful. 

1^. Phenobarbital (luminal) 

Extract of hyoscyamus 

Amidopyrine (p 3 nramidon) . . . 

Make twelve capsules. 

Label: One capsule every four hours. 

The luminal is sedative, the hyoscyamus has a belladonna-likc action in 
relaxing smooth muscle, and the pyramidon is analgesic. Of course in the 
thoroughly septic patient the treatment is that of sepsis (see p. 169). In 
these latter cases, the temptation to operate is strong, but, as Barney has 
well said, “the recollection of the pathology, the knowledge that in more 
than 50 per cent of the rases the infection is bilateral, and the experience 
which has seen patients in other equally bad states recover, will perhaps 
stay the hand that is eager to grasp the knife.*' Drainage of the kidney 
pelvis through a catheter is sometimes considered to be indicated. There 
is* a firmly entrenched clinical impression that the use of metlienamine 
(urotropin) before drainage is established will serve only to increase the 
edema and thus tend to increase the blockage of the canal. Certain it is 
that defective drainage at any point in the urinary canal must be corrected, 
for to leave a patient with urinary stasis is to invite reinfection. The 
difficulty lies in the recognition of the presence of stone, tumor or diverticula. 
Injury to any part of the tract is also an inciting cause of infection; injury 
from exposure, from the use of irritating drugs, or following instrumentation. 
Also in all cases, mild or severe, foci of infection, which may be a constant 
source of reinfection of the tract, must be searched out and dealt with. 

Young, Scott and Hill (1924) have advised the use of mcrcurochrome- 
220 by mouth to combat the primary source of infection, which is often in 
the intestine. The drug is given in capsules, each containing 1^4 grains 
(0.1 Gm.), three times daily. “Treatment may be continued ten to four- 
teen days without much discomfort, but should then be discontinued for 
several days. The effect of this internal medication is to reduce the bac- 
tericidal count in the feces. The bile becomes strongly antiseptic." The 
treatment has not been used much as yet. Redewill et al. (1930) believe 
that it is often worth while to change the intestinal flora by implantation of 
Bacillus acidophilus; for methods see page 439. 

In the majority of cases of urinary tract infection, at least in adults, it ' 
becomes necessary to resort to the use of internal antiseptics (those given 
by the mouth) or external antiseptics (those applied directly to the mucous 
membrane by injection or irrigation). In ulcerative cystitis, topical appli- 
cations of silver nitrate or electrical fulguration may be necessary. 

Internal Antiseptics. — I would wish the reader to take whatever dog- 
matic statements appear in this section on internal “antiseptics" with one 
or more grains of salt, for the longer I study the literature of this subject 
the more firmly do I bci'ome convinced that ilirect comparison of the clin- 
ical eflSciency of the several drugs is hardly possible. Sometimes, indeed, it 
would seem that Gordon (1932) was right when he said in a discussion in 
New Orleans: “1 have used all types of urinary antiseptics, from pyridium 
on down the list. 1 have never seen any effect on the bacteriological content 
of the urine. I think the best urinary antiseptic is water, and plenty of it." 

Alkalis. — At present it would ^eem that pyelitis hi infants and children 
IB best treated by alkalizing the patient. How this alkaline treatment cures 
•is quite puzzling, especially in view of the work of Helmholz (1922), who 
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showed that the degree of alkalinity of the urine obtained by any regimen 
is probably not sufficient to inhibit bacterial growth. Many of the cases, 
however, are quickly cured. Sodium bicarbonate, 16 to 30 grains (1 to 2 
Gm.) four times daily, is usually used, but Freeman (1924) recommends the 
following dosage plan: 5 to 20 grains (0.32 to 1.4 Gm.) every hour day 
and night, or every hour during the day and a double dose at bedtime, at 
10.00 p. M., and possibly again at 2.00 a. m. 

In adults, the use of alkalis rarely lessens the infection, but it does often- 
times reduce the symptoms of irritation. 

Methenamine {Urotropin ) , — ^Ilrotropin depends for its value as a urinary 
tract antiseptic upon the fact that in acid medium part of it is con- 
verted into formaldehyde, w'hich is a valuable antiseptic substance. In the 
absence of bacteria the reaction of the urine is usually acid, and even when 
neutral or alkaline from disease or diet, regulation of the latter and adminis- 
tering acid-producing drugs, such as sodium biphosphate, will quickly render 
it acid. In the presence of certain infections, liowever, it is not always pos- 
sible to produce an acid urine. Bacillus proteus vulgaris readily decom- 
poses urea into ammonia, thus producing a strongly alkaline urine; both 
staphylococci and streptococci are prone to decompose urea, and even the 
typhoid bacillus sometimes breaks it up; colon and paratyphoid bacilli 
probably never do so, however. 

The usual method of giving the drug is to alternate it every two hours 
with doses of sodium biphosphate; that is to say, the patient gets a dose of 
sodium biphosphate at 8.00 a. m., urotropin at 10.00 a. m., sodium biphos- 
phate at 12.00 noon, etc. In adults it is customary to distribute from 45 to 
90 grains (3 to 6 Gm.) of the urotropin through the twenty-four hours. In 
children the following dosage may be employed three times daily: Under 
one year, % to 1 grain (0.03 to 0.06 Gm.) , one to three years, 1 grain (0.06 
Gm.), three to five years, 2 grains (0.13 Gm.) ; these doses may be cau- 
tiously increased very considerably — ^indeed, Campbell (1932) has written: 
^‘While there are children with an idiosyncrasy for methenamine, as a rule 
it may be given in doses whose basis of computation is 12^4 grains (0.8 Gm.) 
daily per annum. For example, a two-year-old child receives 25 grains 
(1.6 Gm.) a day. Seventy-five grains (6 Gm.) a day is the average maxi- 
mum that my associates and I employ in children, although we have ad- 
ministered still larger doses without untoward effects.^^ 

The sodium biphosphate may well be given in lemonade or in some such 
prescription as the following, which contains about 15 grains (1 Gm.) of the 
drug to the dose: 


IJ. Sodium 'biphospbate 5j 30.0 

Syrup of citric acid 5i 30.0 

Water to make 8iv 120.0 


Label : One teaspoonful every four hours. 

Recently, the invariable ability of sodium biphosphate to render the 
urine markedly acid has been questioned, and ammonium chloride and acid 
ammonium phosphate have been used instead, with perhaps better results; 
either one may be substituted in the above prescription in the amount of 
1% ounces (45 Gm.), which will give a dose of 24 grains (1.5 Gm.). 

Moderate doses of urotropin will cause hematuria in a small number o 
individuals, the bleeding being due to the production of a hemorrhagic cysti 
tis. Bluedorn and Houghton (1922) were not able to produce it at will, anc 
they believe that it occurs only in those individuals who have an idiosyncrasi 
for the drug. It has been claimed (Abt, 1917) that the drug causes seven 
and fatal nephritis; if this is so, the cases must be extren^ely rare, Sku 
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rashes, catarrhs of various mucosae, and digestive disturbances, though 
rare, have also been reported. 

The intravenous use of urotropin does not seem to be necessary or even 
justified in view of the rapid absorption obtained upon oral administration ; 
however, it has been successfully used by Braasch and Bumpus (1925), of 
the Mayo Clinic, in 76 cases of acute and subacute infection. They used 
5 cc. of a 10 per cent solution daily. ‘‘Even though no attempt is made to 
acidify the urine it is remarkable how frequently the fever is controlled and 
symptdms alleviated. None of the gastric upsets associated with its oral 
administration was noted, and this much smaller dosage seems to produce 
effects equivalent to those formerly obtained by a much larger dose by 
mouth.*^ 

Although urotropin was introduced as a urinary antiseptic in 1895 and 
has been very much used since that time almost as a routine in urinary tract 
infections, the actual existing body of evidence does not very strongly 
support the claims made for its efficacy; especially does it seem to be ineffec- 
tive if diuresis is practiced at the same time. In 1912, Burnham showed 
that on the customary doses not more than one patient out of five gives a 
positive test for formaldehyde in the urine, and Hinman (1913-15) found 
that only 5 per cent of 318 bladder urines studied by him were bactericidal 
and only 17 per cent were completely bacteriostatic. He further showed 
that at the kidney level the drug was of no value for the reason that the 
urine does not remain in the renal pelvis long enough to permit the con- 
version of urotropin into formaldehyde, and that the same conditions pre- 
vail in the bladder if urination is frequent. His conclusions were that the 
drug is of no value above the bladder and only in the bladder if fluids are 
restricted. Even the custom of alternating with doses of drugs which will 
increase the acidity of the urine will not offset the reduction in antiseptic 
efficiency consequent upon dilution of the formaldehyde. These findings 
have been amply confirmed both in Europe and America, despite which the 
practice of giving large quantities of water or diuretic drugs during urotro- 
pin treatment is still popular. The matter must not be misunderstood: 
Many times the forcing of water or the giving of diuretics is of more value 
than to attempt disinfection — but in these cases urotropin should not be 
used, for under the circumstances it will be of no avail and its employment 
will only needlessly subject the patient to the chance of an induced kidney 
irritation. 

The earlier claim that urotropin is itself a diuretic was entirely disproved 
by the work of Ruh and Hanzlik (1922). 

Methylene Blue (Methylthionine Chloride ), — ^When methylene blue is 
given by the mouth only about 50 per cent of it is excreted by the kidneys, 
the remaining half being eliminated mostly in the stools, which often become 
as highly colored as the urine. The drug undergoes much decomposition 
in its passage through the blood, some of it appearing in the urine in the 
form of leukoderivatives which are, for the most part, nonbacteriostatic. 
Considerable amounts of the dye may also be decomposed by bacterial ac- 
tivity, as is often observed in patients with pyuria, whose urine may acquire 
only a dirty green hue even when large doses of the drug are ingested. 

From 3 to 6 grains (0.2 to 0.4 Gm.) of the drug four times a day is a 
good average dose, but 10 grains (0.6 Gm.) have been given without causing 
irritative or toxic symptoms; the 1-grain (0.06 Gm.) dose, so often em- 
ployed, is too small. Methylene blue should not be given continuously over 
a very long time, and it is contraindicated in cases of severe nephritis, for 
it has been shown that the excretion of a small fraction of a grain in these 
eases may be prolonged for several weeks. 

Hinman writes : “Personal studif^s show that methylene blue is a very 
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weak and slow germicide. It will not kill the staphylococcus, streptococcus 
or Bacillus coli communis under twenty-five minutes even in a 1:10 dilution, 
and even after forty-eight hours' exposure it shows little selective power as 
a germicide. As a bacteriostatic, however, it is very selective and powerful 
in its action. It completely . inhibits the stapjiylococcus in a 1 ; 150,000 
dilution, the streptococcus in 1 : 80,000, and the* colon bacillus, however, in 
only a 1: 1000 dilution.” 

Acrijlavine. — ^This drug is used in the form .either of the hydochloride 
or the base, the latter being considered less irritating. For full effect with 
these drugs the urine must be kept alkaline by doses of sodium bicarbonate 
which have to be determined in each individual case but are usually between 
2 and 3 drachms (8 and 12 Gm.) daily. Average dosage is from 2 to 4 
grains (0.12 to 0.25 Gm.) twice daily, best administered in capsules. Davis 
(1932), who has long been studying urinary antisepsis, favors this drug, 
^ though in his experience as in that of many others, nausea, vomiting and 
^ diarrhea are not infrequent accompaniments of the administration. Per- 
haps in some instances the sodium bicarbonate is responsible in part for 
these symptoms. 

Quinine. — ^Quinine is occasionally used by practitioners as a urinary 
antiseptic by mouth, but there is practically nothing in the literature regard- 
ing its efficacy. Any of the salts may be employed in doses just short of 
those causing cinchonisin; that is to say, the daily dose must be separately 
determined in every case. It is known that the bactericidal action of quinine 
is not hindered by the coincident presence of pus. The subject would seem 
to beg for investigation. 

Phenyl Salicylate {Salol) . — ^This drug is still sometimes used by mouth 
as a urinary antiseptic, but I know of no investigations showing that it has 
any value other than its very doubtful function as an intestinal antiseptic. 

Hexylresorcinol {Caprokol of the N.N.R.). — This drug, which is an al- 
kalized resorcinol, was introduced as a urinary tract disinfectant following 
the investigations of Leonard, at the Johns Hopkins Hospital, during the 
years 1914-24. It is claimed to have the following advantages: Admin- 
istrable by mouth, chemically stable, nontoxic in therapeutic doses, non- 
irritating to the urinary tract, bactericidal (not merely bacteriostatic) in 
high dilution in urine of any reaction, secreted by the kidney unchanged in 
si&cient percentage to impart active bactericidal properties to the urine. 
An outstanding feature of the drug's action is the symptomatic relief, par- 
ticularly of vesical irritability, that is said to be an early occurrence in 
practically every instance in which it is properly used. Sterilization of the 
tract is said to be accomplished in most cases but requires a considerable 
time: staphylococcus, streptococcus, and Bacillus pyocyaneus yield the 
more readily, B. coli is more resistant. 

The drug appears on the market as Caprokol in two forms. The cap- 
sules each contain 2% grains (0.15 Gm.) dissolved in olive oil, and are 
intended for adult use. The solution contains 2% per cent of the drug dis- 
solved in olive oil, and is intended for use in infants and children; 1 drachm 
(4 cc.) of this solution contains 1% grains (0.1 Gm.) of the drug. During 
the first few days on hexylresorcinol the patient often has diarrhea and per- 
haps some griping; in occasional cases there is also nausea and vomiting. 
All of these symptoms disappear if the use of the drug is persisted in. 
Hexylresorcinol must be given on a full stomach, i. e., just after meals 
three times daily. 

The first wave of enthusiasm past, there has been much difference of 
opinion regarding the efficacy of the new drug; its cost, which seems to me 
quite excessive, certainly does not increase its attractiveness. Leonard has 
stated four factors which he believes control the drug’s effectiveness: 
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The dosage must be adequate. On less than from 0,45 to 0,6 Gm, 
three times a day (from 3 to 4 capsules immediately after each meal) , the 
surface tension of the urine will not be lowered sufficiently to obtain the 
maximum disinfectant action. 

“2. Fluids must not be forced. This procedure raises the surface ten- 
sion of the urine, and thereby robs it of its bactericidal action. In many 
instances, quantities of water may be a prime necessity. Under these cir- 
cumstances it is just as well to postpone active antiseptic therapy until the 
amount of fluid ingested can be safely reduced. 

“3. Sodium bicarbonate is contraindicated for the reason that it raises 
the surface tension of the urine, and, like large quantities of water, thereby 
robs the urine of its bactericidal properties. Hexylresorcinol is equally 
efficacious in alkaline and in acid urine. 

“4. The course of treatment with hexylresorcinol must be sufficiently 
prolonged. Among the organisms commonly found in urinary tract infec- 
tions, those which are most resistant to surface tension changes in the test 
tube (colon group) are most resistant to the action of hexylresorcinol in 
vivo. Urinapr infections by Bacilhis roll and related types ordinarily re- 
quire from sixty to ninety days^ continuous treatment with the drug. If 
combined with the usual local measures, the course of treatment will be 
shortened and the percentage of ultimate cures increased.*’ 

Recent studies in the bacteriology laboratory indicate that organisms 
^^own in the presence of hi'xylrcsorcinol may acquire an increased sensi- 
tiveness to the germicidal properties of formaldehyde; the reverse of this 
proposition is not true. Leonard (1927) has suggested that cases which have 
for some time resisted the action of hexylresorcinol might well be placed on 
urotropin, with a reasonable chance that the latter drug might be found 
under these circumstances to possess a quite imusual degree of germicidal 
activity. 

Pyridium , — ^This intensely red azo dye of the pyridine series is now 
having some vogue. It is usually given orally in the form of 2 tablets 
three times daily, each tablet containing P/{i grains (0.1 Gm.). The manu- 
facturers suggest the following dosage for children: one half to one year, 
% tablet twice daily; two to five years, % tablet twice daily; six to eight 
years, 1 tablet twice daily. Or it may be given as a 0.5 per cent aqueous 
solution, as follows: one half to one year, 1 drachm (4 cc.) thrice daily; 
two to five years, 2 drachms thrice daily; six to eight years, 4 drachms 
thrice daily. Pyridium is incompatible with mercury and silvei and all 
mineral acids, and is contraindicated in uremia and in severe disorders of 
the kidneys of a noninfectious type. 

Chemotherapy. — Young (1932) and his associates have recently re- 
affirmed their confidence in the advisability of supplementing the other 
methods of therapy by the intravenous injection of mercurochrome in 
selected cases. 

External Antueptics for Lavage of the Renal Pelvis.— 1 . Silver Ni- 
trate , — ^The experimental work of O’Conor, in 1921, though probably mis- 
understood since it was interpreted as derogatory to silver nitrate as an 
external antiseptic, served the very valuable purpose of bringing out a de- 
fensive expression of urological opinion, which was overwhelmingly to the 
effect that silver nitrate is our most valuable agent for renal lavage. In- 
jections into the pelvis are made by the use of a small syringe attached to a 
urethral catheter, never using more than 3 to 5 cc. The number of injections 
has to be regulated by the patient’s reaction. Some patients are very little 
bothered, and in them the treatments may be given two or three times a 
week; this may have to be kept up for months. Other patients, however, 
suffer oonsiderably and may even go into shock after one of these treat- 
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ments. It is believed that the silver nitrate is eifective not only by reason 
of its superficial destruction of organisms, but also because it destroys to 
some extent the mucosa of the passages, and that in the reparative reaction 
thus called forth, with its accompanying increase in vascularity, many of 
the deeper organisms arc also destroyed. 

As to strength of solution, I believe Braasch’s statement, made in 1915, 
still represents the opinion of the majority of urologists: 

“Silver nitrate is unquestionably a very valuable aid in the treatment of 
renal infection. Recently Geraghty called our attention to the use of a 
denser solution of silver nitrate, advising as high as 6 per cent. It has been 
my experience, however, that it is not necessary to use such dense solutions. 
It is best to commence with a solution, say 1: 600 or 1: 1000 and gradually 
work up to 1 per cent. I think 1 per cent is just as efficacious as 2 or 3 or 5 
per cent. Five per cent can cause considerable reaction; I have seen a 
.number of cases that have given evidence of renal insufficiency as the result 
of a 5 per cent injection of silver nitrate. It is difficult to understand why 
silver nitrate should be of so much more value in some cases of renal infec- 
tion than in others. It has been my experience that silver nitrate is of value 
in tlie great majority of cases. We have recently reviewed several hundreds 
of cases and there were very few that were not benefited by its use, and 
many of them were evidently cured.” 

Pyelitis in Infancy and iJhildhood . — These cases clear up in the course 
of time under routine treatment, or even without any treatment, in the 
great majority of instances. However, a review of the pediatric literature 
leaves the impression that there is a certain definite group that do not get 
well. In cases of this sort, the use of pelvic lavage has become more popular 
since the woik of Kretschmer and Helmholz, in 1920. Of course, special 
instruments and special training arc required, and a general anesthetic is 
necessary, particularly in boys; but the lavage seems to be feasible and 
curative in many cases. Poulsen (1923), in Denmark, has reported con- 
siderable success by ignoring the pyelitis and merely washing out the 
bladder twice weekly with 2 per cent silver nitrate (1 per cent in boys), 
until the urine is sterile on two successive examinations. The only new 
therapeutic measure of promise is the employment of the ketogenic diet to 
render the urine sufficiently acid to be bacteriostatic (for methods, see 
p. 641). Helmholz (1932) has employed this measure quite successfully in 
a number of instances at the Mayo Clinic. 

2. Other Drugs . — ^Argyrol is sometimes used in a 1 per cent solution, 
mercurochrume-220 or gentian violet ia 1 to 5 per cent solution, acriflavine 
in 1: 1000 strength. None of these solutions arc as much favored as silver 
nitrate. Young, 'White, Hill and Davis (1923) also report good results 
with meroxyl, but very little experience has been had with this substance. 

External Antiseptics for Bladder Irrigation. — The following is a list 
of the solutions must often used: 

Silver nitrate, 1 : 10,000 to 1 : 6000 (follow by saline irrigation) . 

Argyrol, 1: 100, 

Potassium permanganate, 1: 8000 to 1: 6000. 

Mercurochrome-220, 1 : 200. 

« Mercurophen, 1: 10,000. 

Gentian violet, 1: 500. 

Acriflavine, 1 : 8000 to 1 : 6000. 

The dyes should be retained for two or three hours if possible in order to 
secure full penetration. 

McDonald (1916) has repeatedly urged the use of quinine bisulpbate, 
which, in the strength of 1 : 2(^, causes very little irritation. She has found 
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it especially useful in the treatment of cystitis in women. I do not know 
whether the drug has been given a trial by many other practitioners. 

Bacteriophage. — k number of reports have appeared in recent years 
extolling the value of bacteriophage therapy in the ailments under discus- 
sion, but none of them present entirely satisfactory evidence that the bac- 
teriophage was actually the agent responsible for the improvement noted. 
Most of the series have been small and practically all of them are uncon- 
trolled. Bacillus coli infections, particularly in the acute and subacute 
stages, are the ones which are most often promptly terminated, but, to 
repeat, until we have a very large series of cases in which alternate patients 
just as they come are untreated as controls, it will not be possible to feel 
certain that the claims of cure as now presented have any value. It is 
believed that the patient should be given sufficient alkalis, perhaps be 
placed on a basic diet also, to render the urine distinctly alkaline if best 
results are to be obtained. If the bacteriophage is to be injected subcu- 
taneously, the usual dosage is between 2 and 3 cc. on alternate days for 
three times. Usually no very great discomfort is caused, but both local 
and general reactions of very great severity have often been observed; it 
should be noted that, no matter what the protagonists of bacteriophage 
therapy say, this constitutes foreign protein shock therapy, whatever else 
it may be. When instilled locally, Schultz (1932) says that approximately 
6 cc. of the undiluted ’phage should be placed in the kidney pelves and at 
least 30 cc. in the bladder, all in one dose. The patient should lie down and 
retain this (i. e,, should not urinate) for as many hours as possible. It is 
usually considered of advantage to give the treatment at night, together 
with a dose of a hypnotic by mouth. The instillations are sometimes re- 
peated once or twice at intervals of two days. Cowic and Hicks (1932) do 
not place more than 10 cc. in the bladder; these authors have given a good 
description of their methods of developing the bacteriophage, which arc of 
course too long and technical to include here. 

Ketogenic Diet. — Helmholz and Clark introduced this type of treatment 
(for methods, see p. 641) in 1931 and in their experience as well as that of 
many others treating these conditions in children it has been highly satis- 
factory. Rennie (1933), however, feels that it will succeed only if there 
are no abnormalities of the urinary tract. Equally good results are begin- 
ning to be tentatively reported in adults. Wilson sterilized the urine of 20 
patients whose colon bacillus infections had endured from seven months to 
eighteen years. In long-standing cases this required from one to three 
weeks though ketone bodies may be made to appear in the urine on the 
second or third day of treatment. We do not know as yet how long it is 
necessary to persevere with the diet after sterilization has been accom- 
plished nor what proportion of relapses is to be expected. 

Fuller (1933) has concluded from his careful studies that the effective 
factor in this treatment is 1- -oxybutyric acid. 


ESSENTIAL HEMATURIA 

This is a condition of renal bleeding, the etiology of which has not been 
determined; it is usually symptomless, though the patient may actually 
bleed to death therefrom. There are of course many theories as to ite 
pathology, but the findings in the kidneys have not been suflSciently con- 
stant to establish the cause. Hunner (1932) has been intensively investi- 
gating the subject for many years and feels that in most instances ureteral 
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stricture may have the important etiologic role. Stewart, of Edinburgh, 
first described the malady, in 1794. 

THERAPY 

The whole operative gamut has been run in these cases. Recently, with 
the perfection of the technic of ureteral catheterization, nonoperative pro- 
cedures have come to be preferred. The usual measures employed, singly or 
together, are intrapelvic injections, intramuscular or subcutaneous injections 
of horse serilm, oral administration of calcium lactate. As pointed out by 
Braasch .(1913), it is probable that best results follow not the mere filling 
but the actual overdistention of the renal pelvis until the patient complains 
of lumbar pain; this distention can best be accomplished — and maintained 
for several minutes — by plugging the distal end of the ureteral catheter. 
Levy (1922) reports that in a series of 30 cases in the Johns Hopkins Hos- 
pital, nonoperative and operative measures have been about equally suc- 
' cessful in stopping the bleeding. Some of his cases apparently cleared up 
without any treatment, but a careful review of the charts showed that many 
of them had had a pyelogram done in their routine examination. He looks 
upon a pyelogram with gravity flow as really constituting a distention of 
the renal pelvis, so that these patients actually wci-c treated while being 
given the a;-ray examination. Dilatation of the ureter is of course indicated 
on the basis bf Hunner^s theory. 

In essential hematuria there arc usually spontaneously alternating periods 
of bleeding and no bleeding, which it is well to bear in mind in weighing 
the value of any new form of therapy with its claims as to number of re- 
missions after treatment. The mere passage of a ureteral catheter has 
often stopped the bleeding. 


STONE IN THE URINARY TRACT 

Urinary stones, or calculi, consist of amorphous collections of granules of 
urinary salts gummed together and embedded in a structureless albuminous 
substance. The great majority of these stones form originally in the calices 
or pelvis of the kidney. If there is no obstruction anywhere in the urinary 
tract, the stones pass down into the bladder and out through the urethra 
without giving rise to symptoms, but if they are arrested at any point, there 
they lodge and continue to grow. It must also be assumed in some instances 
that the stone is capable of affixing itself to the mucous membrane, for 
cases are seen in ^vhich a large stone is present without any obstructive ab- 
normality to account for its retention. Stones in the bladder may cither be 
halted there by some obstruction to their passage out from the kidney, or 
they originate there as deposits on some foreign substance introduced by 
the patient, or as encrustations on inflammatory lesions. With the various 
hypotheses put forward to explain this phenomenon of stone formation I 
cannot deal here: suffice it to say that there seems to be a hereditary factor 
concerned; that vitiimin A defunency possibly plays a contributory roh*; 
that hematogenous infection often precedes and almost invariably succ(‘eds 
the lodgment of a stone, but that stones do not form in the vast majority of 
persons who have hematogenous urinary tract infections ; and, finally, that 
the disease is unilateral in most cases, but that there is at present no way 
of foretelling the patient’s tendency to the development of stone on the 
other side. The male victims of this malady greatly preponderate. 

In kidney stone there may be just a constant but fluctuating aching pain 
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in the loin of the affected side, or radiating into the lower back, the abdomen 
or leg. Constant or intermittent hematuria is oftentimes remarked, and 
sometimes there is the passage of “sand.” Bladder symptoms, such ^ fre- 
quency, urgency and burning, are not unusual even when the bladder is free 
from lesions. The most characteristic manifestation of the presence of stone 
is an attack of renal colic. The pain strikes quickly in the kidney region, 
but soon radiates down into the abdomen, the thigh and leg, the scrotum (or 
vulva), and sometimes into the opposite kidney region (the so-called 
“renorenal reflex”) . There is nausea, vomiting and gaseous distention dur- 
ing such an attack, which may last for a few minutes to several days, but 
probably endures for four to twelve hours in most cases. If complete ob- 
struction occurs there will be hydronephrosis on the affected side and per- 
haps anuria, even though the opposite side is not obstructed (the so-called 
“reflex anuria”). 

In general the symptoms of stone in the bladder are not very character- 
istic. The most usual complaints are of frequency, hematuria, the passage 
of sand, difficult urination, sudden stoppage in the flow of urine, and pain 
running down to the head of the penis. Tuberculosis, prostatic enlarge- 
ment, and vesical neoplasm must be carefully hiled out. 

In urinary stone, infection of the tract, with all its usual signs and 
symptoms, is an almost certain complication soon or late. 

Apparently, Domenico Marchetti, in 1633, performed the first operation 
for renal calculus. The treatment of vesical stone was made, a specialty 
early in the Middle Ages by quacks who “cut” only for stone, and these 
operative procedures were not effectively gotten out of their hands until the 
sixteenth century. 

THERAPY 

Dietary restrictions are usually of two sorts: If the calculi are of uric 
acid the amount of meat is much reduced and no glandular organs (sweet- 
breads, etc.) permitted at all in order to keep the diet “purine-free;” if of 
oxalates, the patient is not permitted to eat potatoes, beans, spinach, 
tomatoes, endive, strawberries and plums, or to drink cocoa or chocolate. 
Actually, however, there is no proof that such restrictions arc in the least 
helpful. It seems also to be the consensus of opinion that alcohol should 
not be allowed. The most valuable preventive measure is undoubtedly the 
drinking of large amounts of water. The use of sodium biphosphate, in 
some such prescription as that on page 617, for short periods is also thought 
to be of some use. Certain mineral springs in Europe and America have a 
high and apparently deserved reputation for bringing about the fracture of 
small stones; the fragments arc ultimately passed. The use of turpentine 
(the rectified oil of turpentine of the U.S.P.) in lO-minirn (0.65 cc.) cap- 
sules, three times daily for a week at a time, has also been recommended 
since ancient times. Urotropin, in such dosage as recommended on page 
617, is of very doubtful value as a solvent of urate stones in the bladder; 
sodium or potassium acetate, in a dose of 15 grains (1 Gm.) three or four 
times daily, will probably accomplish just as much. When dealing with 
phosphatic stones, nitrohyilrochloric acid, in some such prescription as that 
on page 678, has been much used, but any measures that will render the 
urine acid ai'O probably of equal value. 

In the presence of severe colic, morphine and ati'opino are of course 
used freely, a 14-grain (0.015 Gm.) dose of the former and 
(0.0006 Gm.) of the latter; the morphine will probably have to be re- 
peated. Bauer et al. (1931) recently slowly injected 20 cc. of a sterile 6 
per cent solution of calcium chloride in a small series of cases; in practic^ly 
all cases there was prompt relief of stifficient degree that sleep was possible 



STONE IN THE, URINARY TRACT 625 

and the use of morphine was avoided. In one case the ii^ection gave almost 
instantaneous relief though morphine had not been effective. But the reader 
is cautioned to be careful here, for reasons stated on page 714. 

Most individuals with stone must ultimately submit to instrumental or 
operative interference, measures which of course are not dealt with in this 
book. Also the treatment of urinary tract infection is an important part 
of the therapy. 

40 



DISEASES OF THE NERVOUS SYSTEM 


SYDENHAM’S CHOREA 
(St. Vitus* Dance) 

Chorea is one of the common diseases of childhood. It may occur at 
any age but most cases are seen between the fifth and fifteenth years. The 
disease is more frequent in occurrence in girls than boys and in the poorer 
than in the richer classes. Nepoes and full-blooded American Indians are 
rarely affected. When the child is brought to the physician for the first 
time, the parent usually states tliat for a week or more it has been fidgety, 
emotional and excessively clumsy. Upon observation the patient will be 
seen to be in almost constant jerky motion; grimacing and purposeless move- 
ments of the face and lu^ad are the most usual phenomena, but any part of 
the body may share in the wriggling or writhing motion. There is also much 
muscular incoordination, as shown freciuently by the overpassing of objects 
with the hand or in dilficulties in locomotion. Except in the most severe 
cases, these movement cease during sleep and arc to some extent under 
voluntary control; at least firm, kindly commands will often cause them to 
be restrained for a brief space. The speech is often (*lioppy in character, 
sometimes being entirely unintelligible; in a relatively few cases the child 
is entirely unable to speak. The usual mental involvement is in the direc- 
tion of dulness, carelessness and loss of memory, thougli not infrequently 
this state is broken into by intense emotional storms. Appetite and the 
general condition usually remain good despite some loss of weight and the 
development of more or less anemia. Headache and muscular weakness 
are always complained of. The most frequent complication is endocarditis. 
The duration varies from several weeks to many months, sometimes to 
more than a year. Death is very rare, and when it occurs is due to general 
wasting plus intercurrent sepsis and heart failure. Relapses and recurrences 
are not uncommon in this disease. 

Since the middle of the last century the effort 1ms been made, both in 
Europe and America, to link together rheumatic fever, acute endocarditis 
and chorea. Undoubtc'dly the presumptive evidence in favor of such an 
association has a certain weight, but to date all efforts to statistically prove 
the contention have failed. First w'c must make corfr« in of the causative 
organism in either rheumatic fever or chorea; the streptococcus is not as 
yet thoroughly convicted. Chorea has also many times been seen to follow 
upon an attack of one of the other infectious diseases, particularly scarlet 
fever, but again this has not been shown to be more tlian coincidence. Bits 
of evidence pointing toward calcium deficiency are appearing now and then. 

Sydenham provided the classical description in 1686. During the early 
part of the fifteenth century, one of the waves of crazy fanaticism which 
characterized the period took the form of a dancing mania among certain 
groups of physically degenerated people; one such group, “dancing” toward 
the chapel of St. Vitus in Zabera, gave the disease its other title — though 
the etiologjr' of this affair of pt'i verted crowd psychology bears probably no 
relation to that of the disea.se wv have here imdei* consideration. 

THERAPY 

R^St. — ^Absolute bed rest is the single most important element in the 
treatment of chorea. Whether this rest should be secured within or without 
the family circle must be decided in each individual case. The sedative 
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dixigs (for a list, see p. 578) are by no means contraindicated and can per* 
haps be used with profit in most severe cases; of course their dosage must be 
reduced according to the child’s size and age. Poynton would add chloK* 
tone to the list of useful sedatives in this disease; he states that 5 ^ains 
(0.32 Gm.) three times daily is of value if given under proper supervision— 
which of course must mark the use of sedatives always in children. Tepid 
spon^ baths are nearly always soothing, and in some cases an excellent 
reaction follows upon the use of the ice pack (t. e., wrap the patient in 
blankets with a sheet wrung out of very cold water next his skin) . 

Salicylates. — ^Those who look upon chorea as a rheumatic meningo- 
encephalitis consider the salicylates to be indicated. For a description of 
their employment in rheumatic fever, see page 149. I know of no studies 
that show these drugs to be of the least value in chorea. 

Arsenic. — ^This drug has been employed here empirically for many years. 
Usually it is given in the form of Fowler ‘s solution (the solution of potas- 
sium arsenite of the U.S.P.) in ascending doses. The method most often 
' employed is to begin with 3 minims (0.2 cc.) three times daily and increase 
this dose by 1 minim (0.065 cc.) each day or each second day, until 10 
minims (0.65 cc.) are taken at each dose; this dose is then continued for a 
week unless toxic symptoms appear earlier. The symptoms most often 
sought for are puffincss under the eyes or about the ankles, or gastro- 
intestinal disturbances. The possibility of arsenical neuritis should always 
be borne in mind, however, for this rather serious consequence of prolonged 
arsenical therapy has been seen, without any premonitory edematous or 
gastro-intestinal symptoms, more often than is commonly believed. I know 
of no statistical studies of the efiScacy of arsenic treatment; the presumptive 
clinical evidence is far from being unanimous in its favor. Of course the 
disease is almost too variable in its severity and course to make careful 
studies of nonspecific remedies possible; however, Abt’s statement, made in 
1916, would probably find more endorsers today even than it did when it 
was made: “I want to say a word about arsenical treatment and rest in 
bed. For years I have had children brought to me with chorea. One of my 
colleagues might have a case in an opposite bed. I would say, ‘You treat 
with arsenic and 1 will treat without.' The baby without arsenic, but with 
rest in bed, would recover just as rapidly as the other child treated with 
arsenic. The child’s term in the hospital would be no longer than with the 
arsenical treatment. ... It seems to me the treatment of these cases of 
chorea, especially in neuropathic children without heart lesions and no evi- 
dence of infection, is to take them away from their family, feed them, keep 
them absolutely quiet in bed, give them hot baths, and they generally re- 
cover in a short time.” 

Nirvanol. — ^This drug, which is phenylethylhydantoin, was introduced 
as a hypnotic but soon ceased to be used for that simple purpose because 
of the rash it caused. Now, for a number of years, it has been employed in 
the German clinics to produce “nirvanol sickness,” a complex consisting of 
fever, rash and eosinophilia which appears usually in from six to twelve days 
after the first dose of the drug; in a certain number of patients the course 
of the malady is much shortened. Latterly, nirvanol has begun to be used 
in all countries, but the results are rather difficult to appraise, since most 
of the series have been rather small, and in some success has t^n tnarlcari 
while in others considerable doubt of the drug’s action has been expressed. 
However, most observers feel that nirvanol is often effective in rather sharply 
checking chorea, particularly the severe cases, but t^t it is highly doubtful 
if it is advisable to use an agent as toxic as this in such a self-limited disease 
as chorea. In addition to the symptoms mentioned above, tiiere may appear 
swellmg of the face, stujwr, and agranulocytic blood changes. The few 
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deaths charged against the drug have not been proved but it seems certain 
that the reaction may be very frightening. Dcwage; 5 grains (0.3 Gm.) 
distributed throughout the day, usually grains (0.1 Gm.) three times 
daily; larger doses have been used — 10 grains per day, in one report 15 
grains. Administration is usually stopped when the rash or fever appears 
or in any case after ten or twelve days of medication. It is still a moot 
point whether the reaction is of a specific idiosyncratic nature or is due to a 
simple cumulative toxic effect; I think it worthy of note how often sudden 
improvement has occurred in those cases in which there occureed a high 
fever. Examining the blood frequently to attempt early detection of dele- 
terious cellular changes, certainly seems the part of wisdom. Use of this 
drug, which is very “strong” to say the least, might be better justified if 
someone were able to show that the subsequent incidence of cardiac 
disease is materially lowered. (Bibliography: Schmal, 1925; DeRudder, 
1926; East and Cullinan, 1930; Pilcher and Gerstenberger, 1930; Ray and 
Cunningham, 1930; Dennett and Wetchlcr, 1932; Weinfeld and Cohen, 
1932; Schick et al., 1933.) 

Fever Therapy. — In 1931, Sutton tried out at Bellevue Hospital the 
fever method of treatment which has been steadily in use with excellent 
results in several Continental clinics since its introduction, by Kem, in 
1923. Twenty-four cases were treated, the average duration of symptoms 
after treatment was started being only eight or nine days — ^results which 
were much more satisfactory than those obtained with other types of treat- 
ment. Fever therapy methods are described on page 187; Sutton found 
that most of her patients required a febrile period of about a week, some 
of them rather longer. 

Other Bleasures. — Lumbar puncture, the intravenous injection of phenol 
or arsphenamine, the use of serums, autoserums, or vaccines as specific 
agents — ^none of these measures have proved their worth. 


HICCUP 

Hiccup is produced by a sudden clonic spasm of the diaphragm accom- 
panied by a spasmodic closure of the glottis. It occurs not infrequently in 
the fetus, detectable as regular, short, quick jerks at the rate of 15 to 30 a 
minute; they are visible and palpable, and the muscle sound of the dia- 
phragm as well as of the body striking the uterine wall can be heard. If 
occurring during labor it is sometimes not interrupted by the birth of the 
child and continues for a short time afterward; DeLee has seen a baby bom 
hiccupping so loudly that it could be heard in the next rodm. The greatest 
incidence of hiccup in infancy occurs during the first three months, princi- 
pally among breast-fed babies, probably due to overdistention of the stomach 
with food and swallowed air. In adults it may be caused by i nflamm atory 
or pressure irritation of the phrenic nerve or reflexly through the vagus. 
It may be a symptom of almost any disease but the entities with which it is 
most often associated are neurosis, epilepsy, encephalitis, brain tumor, Addi- 
son’s disease, and functional, organic, teaumatic and acute infectious proc- 
esses anywhere in the gastro-intestinal tract. Apparently it also occurs 
reflexly in diseases of the pleura and pericardium as well as in some of the 
chronic constitutional diseases. And some surgeons of experience, as pointed 
out by Wade (1932) , look upon the occurrence of postoperative hiccup as a 
warning of impaired renal function. In addition to which there are the 
idiopathic and epidemic cases I 
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THERAPY 

Most cases in infants are transitory and of no serious importance. The 
infant should not be permitted to suck the breast when it is empty or the 
bottle in such way as to take in large quantities of air, and after feeding it 
should be held upright to aid regurgitation. Sometimes it is necessary to give 
a spoonful or so of hot water or weak sodium bicarbonate solution or diluted 
lemon juice. Of course the more serious cases may also be seen in infants. 
In adults the most important thing, of course, is to make every effort to 
locate and treat the underlying cause of the trouble, which is very much 
easier to say than to do. The actual measures directed against the spasms 
are of course legion, as is the case in all maladies of vague and variable 
etiology; the following seem most often to have been of assistance. 

Sedatives. — ^The whole gamut is run — bromides, chloral, barbiturates, 
j>araldehyde, belladonna, compound spirits of (‘ther (Hoffmann’s anodyne), 
hyoscine, opiates and even apomorphinc. Mention of benzyl benzoate is 
rather frequent in recent years; Cadham (1925) says that it found greatest 
favor with physicians during the well-known Winnipeg epidemics, but he 
felt that evaluation of any remedy was very difficult. It may be suspended 
with mucilage of acacia or prescribed in one of the higher alcoholic vehicles 
(see p. 785) ; Ruhrah prefers to give the drug in sweetened milk. See also 
the sedative measures employed in whooping cough; these are sometimes 
successful here. 

Gocainization.- -In persistent cases, Lichtenstein (1928) has obtained 
good results with a dilute cocaine-epinephrine solution containing a very 
small amount of phenol, applied to both nostrils on pledgets of cotton. 

Carbon Dioxide. — Carbon dioxide in various proportions with oxygen, 
delivered from the usual apparatus, has been very favorably reported upon 
a number of times. Golden (1931) describes a simple, inexpensive method 
of inducing the inhalation of carbon dioxide, which has been effectively 
used by him. An ordinary paper bag of medium size and strength is placed 
over the patient’s face and so held that it tightly encloses the mouth and 
nose, thus inducing rebreathing of an atmosphere whose carbon dioxide con- 
tent steadily rises. Five of his 6 patients were relieved in from three to six 
minutes; one of them had been hiccupping for two days. 

Fluids. — In postoperative cases in which impaired renal function is sus- 
pected, the ‘'pushing” of fluids not infrequently brings relief. 

Lavage.— -Soper’s method of keeping the stomach continuously cleaned 
out by siphonage (see p. 426) has been successfully employed a number of 
times. • 

Phrenic Nerve Operations. — Weeks (1931) believes that in intractable 
cases, when everything else has failed, the patient should be examined fluor- 
oscopically to determine which side of the diaphragm is involved; the 
phrenic nerve on that side should then be exposed under local anesthesia, a 
stout silk ligature passed about it, and the nerve anesthetized — ^which seems 
to bring relief of about eight hours. Following this, traction is to be tried, 
this failing the nerve can be crushed; both failing points toward anastomosis 
below the site of section or blocking and indicates avulsion. In cases of 
bilateral involvement, it is said that the operative procedures can be bilater- 
ally performed. Dollert (1933) states: “When contemplating phrenic nerve 
avulsion it is well to check up on the lung ventilation because insufficient 
ventilation following operation may cause death due to anoxemia.” 

Household Remedies. — ^Tbe remedies most frequently employed with 
success in mild attacks are pressure on the back of the neck, holding the 
breath, swallowing a bolus of food, tickling the nose to induce sneezing, 
gentle compression of the upper part of the thyroid cartilage, sipping cold 
drinks, and swallowing finely cracked ice. 
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TfilGEMINia NEURALGIA 
(Tic Douloureux) 

Trigeminal neuralgia is a disease of the gasserian ganglion, affecting one 
or all of the branches of the trigeminal nerve; the infra-orbital division is 
the most frequently affected, then the njandibular, and then the ophthalmic. 
The pain comes “out of a clear sky,” and is described as shooting, stabbing, 
li g htning -like, cutting, etc. It lasts but a few seconds to a few minut^, but 
during the time of its presence is perhaps as severe as any that man is ever 
called upon to experience. The patient remains motionless with a fixed 
grimace and oftentimes with some defensive posture of the body as a whole. 
The relief is usually complete upon the termination of the spasm. Such an 
attack may be precipitated by any minor essential movement, such as open- 
ing the mouth, swallowing, winking the eyes, talking, washing the face, 
brushing the teeth, etc. In the beginning there is often a considerable in- 
terval between seizures, and there may even be an asymptomatic period of 
several months to years, but finally in practically all cases the pain becomes 
continuous and affects all three divisions of the nerve. It is my belief that 
spontaneous recovery has never been recorded. In untreated cases, death 
may result from inanition consequent upon inability to eat or sleep. 

Trigeminal neuralgia, which is a disease of those in or past the middle 
years of life, is of unknown etiology, though its association with carious teeth 
has often been remarked. It was first described by Avicenna (Ibn Sina) , he 
who was called “the Prince of Physicians” at the court of more than one 
caliph at Bagdad, about the year 1000 of our present era; the first accurate 
description satisfying the present-day criteria was that of Fothergill, in 1773. 

THERAPY 

Noiuurgical Treatment. — None of the sedatives or analgesics are con- 
sistently of value save only opium, and even it must be given in rapidly 
increasing doses in order to control the pain ; it is therefore xised only when 
surgical relief cannot be obtained or is refused. It is also stated in the older 
literature that doses of the U.8.P. tincture of aconite sufficient to cause con- 
siderable lethargy and a slowing of the pulse to 50 or less, i. e., beginning 
with 15 minims (1 cc.) three times daily and increasing, will sometimes 
afford temporary and partial relief. 

Tricklorethylene . — ^This is a strong, sweet-smelling white liquid which 
was used for industrial purposes in Germany during the World War and was 
accidentally discovered to be of value in relieving trigeminal pain when 
Plessner presented before the Berlin Medical Society, ,in 1915, several 
workers suffering from chronic poisoning by the substance. Joachimoglu 
(1921) has apparently shown that, as a drug in the dosage in which it has 
now come to be employed, trichlorethylene is not toxic. The present method 
of administration is to place 20 to 25 drops on a piece of gauze and inhale 
(lying down because slight dizziness and drowsiness are occadonally caused) 
until there is no more odor; this three or four times daily for a period of 
four to six weeks. In those obtaining relief or cure, it is the practice to 
continue the treatment by inhaling on three consecutive days every two or 
three months. The mode of action of the drug remains a mystery. None 
of tile patients develop anesthesia, which is now taken to indicate that in 
Plessner's original toxic cases, in which anesthesia was present, the poison 
was really some agent other than trichlorethylene (which makes this great 
discovery doubly accidental!). It is tiiis lack of anestiiesia which ^ves 
the drqg its advantage over surgery, so that every sufferer from tic doul- 
oureux ^ould be placed on a full course before being subjected to the opera- 
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live relief measures. Glaser (1931), in reporting 15 of his own cases, lias 
summarized the results obtained in the 177 reported eases as follows: (a) 
Complete relief, about 15 per cent; {b) partial relief from 13.3 to 74 per cent. 
The largest single scries of cases in the literature is that of Kramer (1921), 
in whose 58 cases there is recorded complete relief in 11.9 per cent, partial 
relief in 66.3 per cent. 

Surgical Treatment. — The surgical measures available at the present 
time are (a) the alcohol injection of the nerves near the foramina of exit 
from the sKull; (b) the alcohol injection of the gasserian ganglion; (r) the 
operation of peripheral avulsion of the sensory root; and (d) the radical 
division of the sensory root. Nerve injection and avulsion would seem to 
afford relief for an average period of nine months; radical division affords 
permanent relief ; relief from the ganglion injection seems to be permanent 
in most cases also. All of these measures have their advantages and disad- 
vantages, their advocates and detractors. I believe the selection of the 
type of treatment to be employed in a given case is so serious a matter that 
it should not be treated of merely in passing in this book. However, I permit 
myself to council the reader to entrust his patient only to a surgeon who 
has had, much cadaver and actual operative experience in these matters. 


SCIATIC NEURALGIA 

The majority of the victims of sciatica are males between the ages of 
thirty and sixty years. In most cases the pain begins in the sciatic notch or 
in the lower lumbar region and gradually extends down tlic course of the 
sciatic nerve. In the beginning this pain is often merely a dull ache that 
bothers the patient very little, but it finally becomes burning, sticking or 
lancinating in character, and radiates downward from the sciatic notch 
along the posterior aspect of the thigh into the calf muscles and foot. In 
many chronic cases the pain is ultimately confined to the outer aspect of the 
calf and foot, where it becomes persistent and causes as much discomfort 
as the pain in the thigh and buttock during the early stages. Tender spots 
and areas of paresthesia are frequently noted. Some individuals find the 
prone position on the unaffected side, with thigh and leg slightly flexed, 
absolutely essential for partial comfort, while others, particularly in the 
later stages, find walking gives greater relief. An attack of sciatic neuralgia 
may be relatively mild and persist for onl}" a few days, but severe cases are 
protracted for weeks to months, during which time the patient is entirely 
incapacitated and suffers severely. Recurrence is the rule. 

THERAPY 

Removal of Foci of Infection. — ^Whatever may be the true caiise of 
sciatica, i. e., whether it be a ganglionitis, a periganglionitis, a neuritis, or an 
“idiopathic^' neuralgia, it seems that the removal of all ascertainable foci of 
chronic infection brings about a more satisfactory result in this disease than 
in any other. The immediate response is often an increase in the severity 
of the symptoms, but the end-result is many times most gratifying. There- 
fore, the first duty in the treatment of a case of sciatica is to make a careful 
search for these foci and eliminate them if practicable. 

R^ti Warmth and the Analgesic Drugs. — ^In the early stage of an at- 
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tack, complete rest in bed and the application of some form of moist heat, 
■ or of diathermy, along the course of the nerve, especially in the gluteal 
region, are efficacious measures. If combined with the salicylates or cin- 
chophens, as used in the treatment of acute rheumatic fever (see p. 148), 
the case is often controlled, though it is doubtful if these procedures lessen 
the total duration of the attack. Codeine sulphate, 1 grain (0.06 Gm.) , or 
even full doses of morphine, must sometimes be used in the beginning of 
very severe cases. Counterirritants are not beneficial, and massage only 
aggravates the symptoms. 

Lijection Treatment. — Many severe attacks of sciatica, attacks that 
would normally last for many weeks or months if treated only by the above- 
described measures, have been reduced in duration to only a few days by 
perineural or epidural injection of physiologic sodium chloride solution. I 
give the technic of these injections as described by Strauss: 

(а) Perineural Injection . — “In making perineural injections, the patient 
lies on the abdomen with a pillow underneath its lower part, and the feet 
projecting beyond the edge of the table or couch. A line is then drawn 
from the sacrococcygeal articulation to the lowest point of the postero- 
e:{tcmal border of the great trochanter. The point of puncture is 1 inch 
to the outer side of the junction of the inner one third and outer two thirds 
of the foregoing lines. A trocar and cannula about 20 cm. in length and 2 
mm. in caliber is used in the injection. The point of the trocar ought not to 
project very far beyond the cannula. The needle is inserted directly down- 
ward through the gluteal muscles until the nerve is reached. When the 
nerve is touched, the patient feels a sharp, shooting pain down the leg, and 
there is very often involuntary contraction of the gastrocnemius muscles. 
When the nerve is struck, the trocar is immediately withdrawn, and a syringe 
attached to the cannula. Physiologic sodium chloride solution is then in- 
jected in amounts varying from 100 to 150 cc. Considerable pressure is 
sometimes necessary in order to force the fluid into the tissues, and in such 
cases, care must be taken that the needle is not forced into the nerve. Con- 
siderable pain may follow the injection, which, as a rule, subsides after an 
hour. 

“It may be necessary to repeat the injection every other day until at 
least five are given, but as a rule three injections suffice. Alcohol should 
never be used for these injections.” 

(б) Epidural Injection . — “The epidural space in an adult begins at the 
lower edge of the first sacral vertebra, where the dura ends. It extends 
down to the sacrococcygeal articulatipn. At this level the injections are 
made. There are certain landmarks by which this opening, the foramen 
sacrale superius, may be identified. It lies at the end of the crest made by 
the spines of the sacrum. It has the shape of an inverted V or U, and is 
about 1 cm. wide and from 1.5 to 2 cm. in length. It is bordered laterally 
by two prominences, the cristae sacralcs laterales, which are usually easily 
felt by the finger. The opening is covered by a dense fibrous ligament, the 
ligamentum sacrococcygeum. The opening lies generally 2 cm. above the 
end of the gluteal fold. 

“The needle used for the injection should be about 8 cm. in length, and 
1 mm. in caliber. I have used an ordinary steel needle previously tested 
as to its flexibility. If greater flexibility is desired, a needle made of plati- 
num iridium may be used; but a broken needle need cause no alarm:, it will 
do no harm if allowed to remain in the epidural space. The needle is to 
be inserted to a depth of 6 cm. to reach the second sacral vertebra. There, 
is no danger of entering the subarachnoid space, because the dura ends at 
about the. level of the first sacral veiiebra; however, to be cert^ that this 
space has not been entered, it is well to widt for a few minutes before injectr 
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ing to see whether there is an escape of cerebrospinal fluid. If possible, 
when inserting the needle, one should place the patient in the knee-chest 
position in order more easily to locate the landmarks. If the injection is 
made with the patient lying on the side with the knees and thighs flexed, 
the landmarks are not so easily discerned, and the gluteal fold usually lies 
above the foramen. It may be difficult, if not impossible, to enter the 
epidural space of very stout persons, especially of stout women. In such 
cases, recourse must be had to the nerve injection. 

“It has been my custom to anesthetize the skin and tissue overlying the 
foramen and the ligament with novocain. In doing this, one must be careful 
not to cause much swelling, which might obliterate the landmarks. After 
the needle has been pushed through the skin, considerable resistance is met 
at the ligament. Once this resistance is overcome, the needle glides into 
the epidural space. If the patient is in the knee-chest posture, the needle is 
inserted into the body at an angle of 45 degrees. After it has passed through 
, the ligament the needle is held so that it is horizontal to the body. During 
the injection, the patient lies on the affected side. 

“The injection consists of wann sterile physiologic sodium chloride 
solution. To the first 10 or 20 cc. of solution is added 0.125 (Im. of novo- 
cain with epinephrine, and a few minutes are allowed to elapse after their 
injection to obtain the full benefit of their anesthetic effect. In all, from 
60 to 80 cc. of solution are injected at a time. 

“The injections are given at forty-eight-hour intervals. They may be 
given in the office, and the patient will liave no difficulty in going home. 
It is preferable, however, for the patient to remain in bed during the inter- 
vals. The average number of injections required is three. Occasionally 
it may be necessary to give five, but sometimes two or even one suffice to 
relieve the condition. The most difficult cases to cure are the chronic on(‘s 
in which the pain is along the outer aspect of the thigh. In some instances 
this pain persists even after several injections, and then treating the limb 
with superheated air in the Tyrnauer apparatus is efficacious. The heat 
treatment alone in the subacute and chronic cases is of no avail. Massage 
ought never to be used — it appears to do more harm tlian good. A patient 
may improve after several epidural injections but not be entirely cured. 
The injections of sodium chloride solution along the course of the nerve in 
the gluteal region may cause the disappearance of the pain. There have 
been no untoward results from the epidural injections. The knee jerk on 
the affected side has disappeared for a short time, and sometimes the patient 
complains of delayed micturition; but these symptoms soon disappear.^ 

(c) AlcohoUN ovocain Nerve Block . — Labat and Greene (1931) rec- 
ommend injecting the individual lumbar or sacral nerves which are shown 
to be involved by the careful use of their electric percussion hammer. The 
solution used is 95 per cent alcohol and 1 or 2 per cent novocain, in propor- 
tions usually of 1 to 2, using 3 to 8 cc. for the injection. Paresthesias follow 
block of this nature and are occasionally severe and of long duration. 

Fever (Foreign Protein) Therapy. — Tluj recent vogue of sulphur in- 
jections, particularly in Germany, has included cases of sciatica, sometimes 
with good results (see Schlesiiiger, 1931), but J fail to appreciate the points 
made by those who ascribe to sulphur some virtues other than its ability 
to provoke the foreign protein type of reaction. For methods, see page 193. 

Other Measures. — Of course, pain due to sacro-iliac strain, arthritis of 
the lumbar spine and of the lumbosacral and sacro-iliac or hip joint, an- 
atomical anomalies, and pelvic and cord tumors must be ruled out in every 
case. 

The old operation in which the nerve was stretched has been discarded, 
the results having been of little or no value. 
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CAUSALGIA 

This syndrome, first observed by Weir Mitchell during the American 
Civil War, is a most distressing complication of gunshot injury to peripheral 
nerves. It has been observed quite frequently in veterans of the World 
War. The median nerve is involved most frequently in causalgia of the 
upper extremity, and the internal popliteal in that of the lower extremity. 
The hand or foot is hyperesthetic, hyperemic, glossy and dry, and ej^emely 
painful. The pain is first described as burning or throbbing, or like that 
produced by pin pricks, a red-hot iron or an injury of the flesh; it never 
ceases, day or night, and finally becomes paroxysmal. Another symptom 
frequently noted is an excessive sense of dryness, which causes the patient 
to keep the part soaked in water even though maceration and ulceration are 
thereby produced. The most pitiful feature of these cases is that the severe 
paroxysms arc often induced by the performance of any ordinary and neces- 
sary act. The pain as a rule reaches its maximum intensity at five or six 
months after the injury, and then very, very slowly recedes, though the 
paralysis induced by the fixations in the effort to prevent paroxysms often 
persists after the disappearance of the pain. 

THERAPY 

Neurolysis, alone, docs not control the pain in these cases. Sicard’s 
suggestion of alcohol injection was first employed in the United States by 
Lewis and Gatewood, in 1920. The nerves affected are exposed under 
general anesthesia, and from 1 to 2 cc. of 60 per cent alcohol directly injected 
above the site of the original wound; as the injection is made the nerve 
swells and becomes white. Belief from the pain is almost immediate. Motor 
palsies, when caused by the alcohol, are rapidly recovered from. 


MIGRAINE 

Migraine is the name applied to a certain type of periodic headache that 
is associated with visual, gastro-intestinal and, to some extent, psychic dis- 
turbances. The individual who suffers from this disease is usually made 
aware of the approach of an attack by several days of malaise, perhaps 
accompanied by vague or definite gastro-iutcstiual symptoms; or the attack 
may come on more suddenly followftig a period of one or more hours of 
exceptional well-being; or — and this is not infrequently the pase — ^the patient 
may recognize a night of mure than usually sound and refreshing sleep as a 
warning signal. In most cases the headache is ushered in by visual dis- 
turbances; these may be of the nature of flashes of light, or of wriggling 
threads of light that pass across the field of vision, or of definite loss of 
visual acuity, and they may disappear before the onset of the headache or 
persist for some time after the pain begins. If the pain is confined to one 
side of the head, these visual phenomena are usually observed on the affected 
side only. The pain itself is most intense, and usually, though by no means 
always, confinefl to one side of the head. During the attack, which lasts 
from a few hours to several days, the patient is sometimes more depressed 
or confused than can be easily accounted for by the distraught state induced 
by the pain. In about 50 per cent of cases, nausea and vomiting occur at 
the height of the attack. The only sign of an inflammatory natm’e is the 
transieot eosinophilia that is said to occur in a large proportion of cases. 

Migraine usually appears in the early decades of life and tends to diminish 
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in frequency and severity, and often to disappear entirely, as senescence 
approaches. It often is absent during gestation, and may disappear for a 
long period after one of the acute infectious diseases. Nothing is known 
definitely regarding the cause of this strange malady, thougli the tendency 
is known to be almost certainly hereditary. The similarity between’ mi^aine 
and the recognized allergic group — hay fever, asthma, urticaria, angioneu- 
rotic edema, etc. — has caused the suggestion to be made that it is truly a 
sensitization disease. Some observers have also placed it among the endo- 
crine disturbances merely as a point of departure in their studies. That 
migraine and epilepsy are transmitted from generation to generation as an 
expression of the same underlying factor in the germ plasm, and that an 
individual with migraine is more likely to produce epileptic offspring than 
is an epileptic, is strongly suggested by Buchanan^s studies. Tlie coexistence 
of migraine and epilepsy is not significantly high, but momentary seizures 
much resembling petit mal sometimes alternate witli, and may even replace 
r the migraine attacks as age advances. 

Women are the victims of this disease somewhat more often than men, 
or at least they more often have a sewere form of the malady, and the 
upper social strata are more frequently afilieted than the lower. The varia- 
tions in racial incidence are not known to me. 

THERAPY 

1. Hygienic Measures. — Most patients believe that the smoother and 
more even the tenor of their life, especially in the particulars of regularity 
in sleep and the eating of meals, the freer they remain from attacks; some, 
indeed, arc even able to state with positiveness that a certain type of emo- 
tional or even physical indulgence will invariably induce the headache. 
Something of truth there must be in this, but I think its importance is 
exaggerated by many individuals, for the greatest success in regulating these 
matters often results in little or no decrease in either the frequency or the 
severity of the seizures. The correction of eyestrain, too, will sometimes 
bring about great improvement in a patient^s condition, but these cases are 
rare. The elimination of foci of chronic infection is sometimes rewarded by 
a remission of many months; but almost invariably the attacks return after 
awhile, though they are oftentimes permanently lessened in severity. The 
intestinal auto-intoxication hypothesis still has its champions; as recently 
as 1921, Bastedo said, “I do not agree that headaches from decomposition 
products formed in the intestine are rare. 1 believe they are very common. 
I am one of those who believe that intestinal bacteria may produce toxic 
substances which cause headache.” Certain it is that nearly every mi- 
graine patient is addicted to the habit of taking “a brisk saline purge” at 
the first hint of the prodromata, but I do not think it is apparent that he is 
much helped thereby. Chronic constipation, if proved to exist, of course 
demands correction ; but that is a different matter. 

2. Symptomatic Measures. — ^Rest in bed is nearly always self-imposed 
by sufferers from this disease, since it markedly lessens the throbbing of 
the head and of course decreases the bodily movements that so often give 
rise to added quirks of pain. Darkening of the room and the use of cold 
compresses are also helpful measures. In mild cases, any of the sedative 
drugs (for a list and dosage, see p. 578) may be employed, phcnobarbital 
(luminal) being latterly preferred. In severe attacks, prohibitive doses 
would have to be employed in order to bring about any reduction in the 
suffering. Better results follow the use of the analgesics in mild cases, though 
their effectiveness seems to be much greater when the attack is beginning 
to wear off than when it is at its height. Sodium salicylate, or aspirin 
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(acetylsalicylic acid), either one in a dose of 5 to 15 grains (0.32 to 1 Gm.) 
at intei'vals of three hours for four or five doses, are often used; they some- 
times serve only to make the patient more uncomfortable by reason of the 
perspiring induced. The advantage that the more expensive oinchophen 
and neocinchophen may have over the salicylates in acute rheumatic fever, 
namely, their lesser tendency to produce toxic symptoms (but see p. 151 !) 
and gastric disturbances, does not justify their employment here where these 
toxic effects are not to be feared. A capsule of pyramidon (amidopyrine) 
and caffeine citrate, 5 grains (0.32 Gm.) of the former and 2 grains (0.13 
Gm.) of the latter, three or four times during the twenty-four hours, is 
effective in some cases. Five grains (0.32 Gm.) of phenacetin (acetphenet- 
idin) , or 3 grains (0.2 Gm.) of acctanilid, may also prove effective if used 
several times at three-hour intervals; larger doses arc seldom more effective 
and are more likely to cause the undesirable side-effects of this group: 
Sweating and cliills, gastric disturbances, skin eruptions, renal irritation, 
methemoglobin cyanosis and collapse. The U.S.P. extract of cannabis (better 
known as Cannabis indica) formerly enjoyed the reputation of being almost 
specific when used in a pill containing % to % grain (0.01 to 0.015 Gm.) , 
not to be too often repeated, but has latterly fallen into a probably deserved 
disrepute. In some cases, codeine sulphate in a single daily dose of ^ to 1 
grain (0.032 to 0.065 Gm.) is very effectively employed, but is open to the 
charges applicable to all the opium series: The locking of the bowel and 
the production of nausea and a general depression in the metabolic activ- 
ities; habit formation, in the sense in which the term is understood in con- 
nection with the opiates, need not be feared from the use of codeine. Mor- 
phine is, of course, absolutely contraindicated. Trautmann (1928), in 
Germany, and Tzanck (1929), in France, have each reported good results 
with ergotamine tartrate (Gynergen, N.N.R.) in about 30 cases; dosage 
by mouth, l^o to grain (0.002 to 0.006 Gm.) daily. In the United 
States, Ignelzi (1932) has successfully treated 6 patients, sometimes giving 
the drug intramuscularly when it failed to be effective by mouth. He also 
found tliat interval treatment with viosterol was helpful. It would seem to 
me that the nature of ergotamine is such that long-continued administra- 
tion would not be advisable. 

3. Specific Measures. — ^Those who are approaching the migraine problem 
from tlie allergy standpoint are reporting a certain degree of success in 
treating their patients by the various methods of specific desensitization 
and especially through tlie use of nonspecific protein therapy and the em- 
ployment of measures for the diagnosis and treatment of food allergy, as 
developed by Rowe. It is suggested that the reader study the chapter on 
allergy, page 317. 


EPILEPSY 

Idiopathic or essential epilepsy is a disease characterized by a peculiar 
type of convulsive seizure and a tendency to mental deterioration. It occurs 
in individuals with a constitutional inferiority but with no demonstrable 
pathologic lesion, though physical stigmata, too numerous to list here,, are 
often noted. In the majority of instances the onset of the attacks ocem's 
before the twentieth year, in more than half before the fifteenth; but the 
time of appearance of ' the ultimate terminal dementia is very variable. In 
many cases the imminence of a convulsion is heralded by a warning visual, 
auditory, or other type of fleeting aura, which is followed,- in about 50 per 
cent of cases, by the sinister epileptic outcry; then follow the sudden loss of 
conscioiumess, the defenseless fall, and the moment of pallor, cessation of 
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respiration, and general muscular rigidity of the decerebrate "'type. Transi- 
tion into the clonic stage, in which the body jerks rhythmically and violently, 
naay be made suddenly and generally or in a disorderly manner, so that one 
side remains rigid while the other is already jerking. During tliis stage, 
which lasts from three to five minutes and subsides slowly, the skin is cyan- 
osed, the pulse is rapid and feeble, the deep reflexes are greatly diminished, 
the blood pressure is low, the pupils are first constricted and then dilated 
and usually immobile to light, foam appears on the lips, bestial sounds arc 
made, and the urine or feces may be violently ejected. Following the sub- 
sidence of this stage, the patient passes into a deep stupor of several hours, 
though in some instances he partially regains consciousness for a few 
rnoments and then falls into a more natural type of deep sleep. For a con- 
siderable time after awaking from this stupor, the state is either one of 
dreaminess, irritability, delirium, or mania during which acts of great 
violence may be corauiittcd. This is the classic grand mal seizure; the 
petit mal attack consists in only a momentary loss of consciousness, or some 
other sort of flashing sensory disturbance, without the occurrence of a con- 
vulsion and its sequelae. The status epilcpticus is a state of affairs in which 
one convulsion succeeds another so rapidly that the patient practically 
never recovers consciousness; he presents all the signs of profound intoxica- 
tion and usually dies from heart failure or pulmonary edema. 

Between attacks the epileptic is a disagreeable antisocial psychopath, 
who is gloomy, irritable, suspicious, defensive, boastful and deceitful to 
cover his emotional poverty, violent, self-c(‘ntercd and uncomprehending. 
At all times the person with a severe case of this disease is a dangerous in- 
dividual; those more mildly afflicted as to number and severity of fits, 
particularly if the symptoms do not appear until well on toward or into 
adulthood, suffer very much less mental deterioration. 

Epilepsy was recognized as an entity in very ancient times. Sudhoff 
interprets the concept bennu, in the tablets of King Assurbanipal of Assyria 
(668^26 B. c.) , as epilepsy, and the description of the dis(»ase written by 
Hippocrates (460-370 b. c.) would almost suffice for any present-day text- 
book. In the Middle Ages, it was customary to include epilepsy with the 
other diseases then recognized to be contagious — bubonic plague, tuber- 
culosis, anthrax, scabies, erysipelas, trachoma and leprosy — and to ban the 
afflicted from the cities, or at least not to permit them to sell food and drink. 
At the present time, w^e are convinced that the disease is not infectious, and 
reasonably certain that heredity plays a part in its causation; but otherwise 
the etiology remains unknown and a satisfactory classification of the various 
types is still to be proposed. The claims of those who argue for the inclusion 
of epilepsy amotig the diseases of allergy become increasingly interesting, 
and Harris (1933) has shown that some cases are associated with a state 
of hypoglycemia, but still today, as a thousand or two thousand years ago, 
we must make the diagnosis by exclusion. There are four or five epileptics 
per thousand of population in the United States at the present time; in 
Continental Europe, perhaps no more than two or three. The disease is 
certainly increasing in incidence, but whether more rapidly than the general 
increase in population is not known. 

THERAPY 

(a) Hygienic Measures. — If essential epilepsy is incurable, and it prob- 
ably is in the present stage of our knowledge, nevertheless very much can be 
done for these sufferers. But the physician who merely writes a prescrip- 
tion for a bromide or luminal, makes a few vague remarks as to dietary re- 
strictions, suggests that the family make life easy for the patient, and then 
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takes no vigorous and persistent subsequent steps to see that these measures 
are instituted to the fullest advantage of the patient, is shirking his bounden 
duty, for no individual is more prone to suit a treatment to his own con- 
venience or whims, and finally to stop it altogether, than the epileptic. 

It is probably true that the rehabilitation of the patient’s hygiene, by 
which I mean his readjustment to his environment, is the single most im- 
portant clement in the treatment. These individuals are defectively equipped 
to cope with a social existence, and therefore must be especially protected. 
Fatigue is their greatest enemy, fatigue of mind, body or emotions; there- 
fore they must be placed in such surroundings that they may perform light 
work (preferably remunerative so long as their mentality is alert to the 
significant facts of their plight) , be much out of doors, bathe often and 
keep the skin in good condition, eat nourishing food but not much at a time, 
have alcohol, tobacco, and to a large extent tea and coffee, withheld from 
them, and be encouraged not by maudlin sympathy but by a rational op- 
timism to enjoy the many advantages of life that may be theirs despite 
their handicap. For most epileptics, of whatever station in life, these de- 
siderata can perhaps be best approximated in either a public or private 
institution, provided it is well conducted; but in many cases the readjust- 
ment is better accomplished without a too radical change in environment. 
Certain it is that to stop at once the education of a child or youth as soon 
as the diagnosis is made, is not justified unless the case be hopelessly severe 
from the beginning, for many of these children are precocious and will 
absorb much in their early years that will help to sustain them at a later 
time; furthermore, no one can predict with certainty that a mild case may 
not continue to be so always under proper care. 

(6) The Use of Sedatives. — 1. The Bromides . — The bromide salts were 
introduced into the treatment of epilepsy in 1853 and have since enjoyed 
an undisturbed and deserved preference over all other remedies until their 
position was recently challenged by luminal. In proper doses, and con- 
tinued for a sufficient length of time, about 90 per cent of cases yield in 
some degree to these drugs; Binz, cited by Sollmann, gives the following 
compilation: Total abolition as long as drug is continued, 12 per cent; 
diminished number and violence of attacks, 83 per cent; no influence 2% 
per cent; number of attacks increased, 2% per cent. Long-continued use of 
the bromides in large doses leads to serious mental depression and nutri- 
tional disturbances, but the following signs enable the careful observer to 
avoid these dire consequences in most cases: foul breath and coated tongue, 
rather sudden and extensive acne or any one of several other characteristic 
skin lesions, lethargy and mental dulness, slurring of speech, slow pulse, and 
a staggering gait. Either sodium, potassium or ammonium bromide alone 
will produce these ‘‘specific” effects in epilepsy, but there is a firmly en- 
trenched clinical impression that a mixture of the three salts is more effica- 
cious; they are used either in equal parts or in the proportions of 1 part each 
of potassium and ammonium bromide and 2 parts of sodium bromide, the 
“Erlenmeyer mixture.” A much used preparation is the elixir of three 
bromides of the National Formulary, which is a colored and flavored prep- 
aration containing in one fluidrachm 4% grains (0.3 Gm.) each of sodium, 
potassium and ammonium bromide, i. e., there is approximately 1 grain 
(0.065 Gm.) of bromide in 4 minims (not drops) of this elixir. The bro- 
mides are irritating to the gastric mucosa and should therefore be given well 
diluted; strontium bromide, being relatively free from this objectionable 
side action, is preferred by some physicians, but it is slightly, more expensive 
than the other salts. It is generally believed that the N.N.R. synthetic 
compounds containing bromine — brometone, bromipin, bromural, carbromal 
and sabromin — are not as effective in epilepsy as the official preparations. 
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Bromide therapy is more effective in epilepsy if the diet is kept relatively 
salt-free, but resort to this measure is necessaiy only in those patients who 
are resistant to the action of the drug in safe doses. The concomitant use 
of strychnine, arsenic, atropine, digitalis, or sparteine is felt many times to 
increase the effectiveness of the bromide even though no definite indication 
for the use of these drugs is recognized. In the matter of dosage, I can do 
no better than set down Pershing’s clear statement : 

“In giving bromide the aim, of course, is to find such a dose, so combined 
with other remedies, that attacks will be preventc'd and yet the patient not 
seriously suffer from its prolonged administration. My average beginning 
dose for an adult is 20 grains three times a day in a liquid mixture. If that 
prevents attacks, but bromism appears, the medicine is not interrupted at 
all, but reduced 10 or 15 per cent at a time, until a dose that can be tolerated 
is found. Toleration may be increased by adding about 10 minims of tinc- 
ture of nux vomica to each dose and also by adding arsenic, preferably as 
sodium cacodylate, from 0.002 to 0.005 Clm. (%o to grain). A laxative 
is often necessary, and the aromatic fluidextract of rascara can be added to 
serve this purpose. If the amount of bromidi* is ina(l(‘(piate to restrain 
attacks, it is to be increased cautiously. When a dose is found which is 
sufBcient and is well tolerated, it is to be continued for a long time and 
then cautiously reduced. Dropping from three doses a day to two of the 
same strength is too great a change to make at one time, but one might 
change from three doses of 20 grains to two of 25 grains. 

“But here is a matter of detail which ... is so vital and so commonly 
neglected that it is necessary to emphasize it. The physician must not only 
know how much bromide by weight he wishes to give the patient but he 
must know just how much the patient actually gets. Eighteen grains may 
be too little and 22 grains too much. It not infreciiiently happens that n 
ready-made mixture of bromide is prescribed, without memory of its exact 
strength, with the direction to take a teaspoonful (which may mean any- 
thing from half a drachm to 2 drachms) and so the patient gets a dose some- 
where between 5 and 40 grains without any certainty as to the exact amount. 
Now suppose this dose is not just right and an increase or decrease of 10 
per cent is desirable, how is it to be accomplished? Is it any wonder that 
bromide gets the reputation of being ineffective, or of being so poisonous 
that its effects are worse than those of the disease? 

“The remedy, of course, is simple, that is, for the physician to write the 
prescription giving the exact amount of each ingredient and then to have the 
patient measure the dose, which is usually a fluidrachm, in a small graduate 
glass, which will measure from 10 to 60 minims exactly. But vigilance is 
necessary. It is wonderful how much perversity patient and druggist can 
show in defeating the plan to have the dose accurately measured. 

“In case the major attacks are held in check, but the minor ones remain 
as frequent as before, it will do little or no good to advance to large doses of 
bromide. Instead, from 5 to 10 minims of tincture of digitalis or half a 
grain of sparteine added to each dose may be of distinct service. Or, if 
there is much nervous irritability, from 2 to 4 minims of the deodorized tinc- 
ture of opium with a corresponding increase in the laxative may be better.” 

The bromides are more effective in controlling grand mal than pciif mal; 
also, success crowns their use more often in private than in sanatorium prac- 
tice, principally for the reason that the more severe cases are encountered 
in institutions. 

2. Imminal (Phenobarbital) —In recent years this drug has largely re- 
placed the bromides. In petit mal it would seem to be no more effective 
than the classical drug, but in grand mal there is little doubt of its superior- 
ity. Not only are the attacks more often and more completely controlled. 
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but, and this is most important, the relief is usually unaccompanied by the 
mental and physical sluggishness that is so often the price of bromide relief. 
Luminal is insoluble and is therefore given in tablets or in powdered form 
in capsules. The following statement of Grinker is typical of the average 
experience with the drug in grand mal cases: 

“There being very few cases of grand mal without an admixture of some 
petit mal attacks, I class under this caption the cases in which the attacks 
are principally of the major type, though occasional minor seizures arc also 
recorded. There were under my observation 60 cases — 40 for a period of 
three years, 10 during a period of five years, and 10 from a few months to 
seven years. Eight of the patients belonging in this group had no attacks 
in four years, and 20 none in two years, while the rest enjoyed immunity 
from seizures during periods varying from a few months to nearly two 
years. Three of my patients were uninfluenced by treatment ; even maximum 
doses failed to produce the slightest effect on the attacks. 

^‘The average dose was 2 grains (0.13 Gm.) of phenobarbital daily, given 
at night before retiring in nocturnal epilepsy, and during the day in the diur- 
nal form. The benefits obtained from average doses of phenobarbital within 
a few days from the beginning of treatment were such that for some time at 
least I gave myself up to the Ixdief that failure to obtain results in a given 
case of epilepsy meant that the dose of phenobarbital was inadequate. Like 
others I soon discovered that even in this, the most responsive group to the 
phenobarbital treatment, there are individuals who arc refractory to the 
largest doses of phenobarbital; fortunately, these are exceptions. In a 
general way the statement still holds good that the convulsive variety of 
epilepsy almost always yields to phenobarbital in correct dosage, and that 
it is mostly the wrong dose which is responsible for unsatisfactory results 
and toxic symptoms.*^ 

In resistant cases, the dosage may be cautiously increased much above 
the average of 2 grains (0.13 Gm.) daily; perhaps 2% grains (0.2 Gm.), 
three times daily for only a limited period, should not be exceeded. In mild, 
and indeed in some severe cases, the drug need be given during only five 
days of the week, the effect persisting during the subsequent two days, thus 
escaping the dangers of accumulation. Luminal sodium, the soluble form 
of the drug, is used when the tablets or capsules are refused and only a 
liquid medicament will be taken, or when it is necessary to administer the 
drug hypodermically. It is customary to prepare a 20 per cent solution in 
boiled and cooled distilled water; 15 minims (1 cc.) of this solution contain 
3 grains (0.2 Gm.) of the drug. The dose of luminal sodium is 10 per cent 
greater than that of luminal. 

Many physicians have noted that the bromides seem to* lose their effect 
after the unsuccessful administration of luminal. This is a serious fact, for 
if the individual has been doing fairly well on the bromides and becomes 
worse on the luminal, we have then severely crippled our therapy. Grinker 
writes that in eases not responding well to luminal, he combines bromide 
with the luminal, and by gradually lessening the amount of luminal and 
increasing the amount of bromide, he believes that he obtains better success 
upon his full return to the latter drug. Another serious feature of luminal 
medication is the fact that, whether the administration is successful or not, 
stopping the drug is almost always followed by an increase in the incidence 
and severity of the attacks above that reached before the luminal had b^n 
started. However, Fox, in England, has recorded his observation that a 
second luminal attempt sometimes succeeds after an initial failure. 

The following by-effects of luminal administration are infrequent but 
should always be borne in mind as possibilities, since they probably occur as 
often following small as large doses: (a) A dermatitis resembling that of 
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measles or scarlet fever, though it is usually very itchy; Peterman (1931) 
has also reported an eruption exactly simulating bromoderma which fol- 
lowed a healed true bromoderma on the same sites; (b) a peculiar eruption 
upon the tongue; (c) states of apathy, mental sluggishness and slow speech 
much resembling those seen as a result of bromide therapy; (d) great mus- 
cular weakness; (e) extreme irritability, sometimes leading to violence; (/) 
a state of intoxication that may be mistaken for acute alcoholism; (<;) and 
occasionally subacute and chronic epigastric pains. 

Neither ^mytal nor any of the other barbiturates have been nearly as 
effective as luminal in most cases. 

(c) Dietetic Treatment. — Fasting as a dietary measure in the treatment 
of epilepsy was first suggested by Guelpa and Marie, in 1910, but it was not 
until 1921 that Oeyelin applied the suggestion in practice. Most of his 
children were freed from seizures during the period of fasting which produced 
ketosis, but the attacks returned sooner or later after the resumption of a 
normal diet. Repeati?d periods of fasting were thus shown to be impracti- 
cable in the maintenance of ketosis. However, in the same year, Wilder, 
while working with high-fat diets in the treatment of diabetes mellitus, sug- 
gested their use in the treatment of epilepsy as a means of producing ketosis 
and still supplying adequate food. This marked the beginning of the ki^to- 
genic diet, so called because the ketogenic factors outbalance the antiketo- 
genic factors; but evidence has been accumulating to the effect that it is not 
the disturbance in the acid-base balance per se (i. c., not any sort of seda- 
tive, anticonvulsant effect of the ketones bodies) but rather tlie dehydrating 
effect of starvation, or of a ketogenic diet, which is important in bringing 
symptomatic relief — an idea originally suggested by Fay (1929) and in the 
same year by McQuarrie. The hypothesis is that in epilepsy there is an 
increased production of cerebrospinal fluid in the nonextensible cerebro- 
spinal space, that this increased pressure is associated with the convulsions 
in some causative or provocative relation, and that the effect of the treat- 
ment is the result of the removal of this surplus of extracellular fluid. Clin- 
ical attempts to test the hypothesis by simple reduction of the allowed fluids 
to a very low point have not been productive of satisfactory results in the 
hands of Fctterman and Kumin (1933), and Wilson and Lirnberger (1933) ; 
Fay (1933), however, believes that the method has considerable value. 

The new method of attack of tliis ancient enemy was seized upon with 
avidity by the pediatricians, so that the earliest reports were of its resulti!) 
in the treatment of cl.ildrcn; only relatively recently have comparable adult 
studies become available. Because of the differences in childhood and adult 
dietaries, it will be necessary to discuss the subject under separate heads 
below. 

1. Treatment of Children. — Peterman, Helmholz, and Talbot, Metcalf 
and Moriarty have been the principal contributors to the literature of this 
subject. Peterman (1927) describes the method as follow*s (caloric food 
value tables will be found on p. 356) : 

“The diet is a low-carbohydrate, low-protein, high-fat ration adjusted 
for the individual patient. It is preceded by at least one week of starvation, 
or a longer period if necessary, until the attacks cease. During the starva- 
tion the patient is kept in bed and may be given water, clear broth, and bran 
wafers (no food value) freely. From 6 to 8 ounces of orange juice is allowed 
daily. At tlie end of the starvation period the prescribed diet is started 
abruptly. 

“The basal metabolic requirement is calculated according to the Du Bois 
tables. From 25 to 30 per cent additional calories are allow'ed for energy 
exchange. The requirements may be simply calculated at 30 calories per 
pound. The total allowance should not exceed 1800 or 2000 calories. 

41 
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Further adjustment is made to keep the weight at or slightly below normal 
for tile patient’s age and height. Overweight patients are not commonly 
seen. They are allowed to reduce the weight to normal. Children under 
five years of age are given a daily allowance of 20 Gm. of carbohydrate and 
1 Gm. of protein per kilogram of body weight, with the remaining calories 
supplied in fat. Children over five years of age are given from 15 to 20 Gm. 
of carbohydrate, % Gm. of protein, and the remaining requirement in fat. 
The vitamins and mineral salts must be supplied. Water is allowed freely. 
Salt is used to season. ... 

“The diet may be made palatable and attractive. The cooperation of 
the child must be enlisted and he must be carefully protected against all 
temptation. Any tendency to nausea or emesis can be quickly controlled 
with orange juice. Concomitant with the ketosis, when diacetic acid ap- 
pears in the urine, the attacks usually cease or arc greatly diminished in 
number. If the convulsions continue, the carbohydrate may be reduced to 
10 Gm. and the fat pushed to the limit of tolerance. When the attacks are 
under control, the diet is continued for three months even through all ordi- 
nary illnesses. If there have not been further attacks, the carbohydrate is 
increased 10 Gm. After another month of freedom, the carbohydrate may 
again be increased. This procedure is continued until the carbohydrate 
reaches 60 Gm. At this time the fat may be reduced 15 or 20 Gm. During 
the next six months the carbohydrate may be increased 10 Gm. on alternate 
months, and the protein 5 Gm. alternating with the carbohydrate. The fat 
may be decreased every three or six months in proportion. No definite rule 
can be given. The changes are made according to the reaction of the indi- 
vidual. . . . Patients make much better progress if the protein is restricted 
carefully for the first year. It has been demonstrated that children over 5 
years of age will make normal growth and development and will maintain a 
positive nitrogen balance on % Gm. of protein per kilogram of body weight. 
This observation is substantiated by the recent report of Bartlett.” 

Peterman states, in 1933, that brewers’ yeast concentrate is now added 
to the diet in 1-grain daily doses to insure adequate vitamin B content, and 
that calcium lactate is given in 1-grain amounts each day. 

“The success of the ketogenic diet in the treatment of epilepsy is entirely 
a question of the ability to carry out the prescribed diet in careful detail. 
There must be a selection of cases — better perhaps, a selection of parents 
who are willing to cooperate and able mentally and financially to carry out 
the diet at home. The selection of cases also must exclude all patients with 
any evidence of organic lesions, and those patients who late in the disease 
have reached the stage of mental dc'gcneration. If the diet is properly 
carried out, the proportions of carbohydrate, - protein and fat may be 
gradually reversed to normal while the attacks are kept under control.” 

In 1932, a scries of 85 cases was reported, 42.5 per cent of whom had 
been free of convulsions for from six months to three and a half years. The 
results reported by Helmholz and Keith (1933) of the Mayo Clinic are not 
quite so good: Of a total of 160 patients only 36 per cent were freed from 
their convulsions and 21 per cent improved; the fault is felt to lie in a much 
shorter contact with patients than is enjoyed by most physicians. In the 
series of both Peterman and Helmholz, as in the experience of all other ob- 
servers, a considerable munber of patients was much helped but not com- 
pletely relieved of attacks. Dr. Peterman informs me he has found that 
fluid restriction adds greatly to the effectiveness of the regimen. He now 
(1933) allows only 300 to 800 cc. of fluids daily and never to exceed 1000 cc. 
at any time during at least the first three months after cessation of attacks 
has occurred. 

Practical treatment (Peterman) of an epileptic child that cannot be hos- 
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pitalized for fasting and ketogenic diet: (a) A. definite daily regimen to 
include a long nap and a long sleep, meals at regular hours and a daily 
bowel movement; (6) restricted carbohydrate and protein and a high-fat 
diet; (c) fluid restriction to a minimum, at least to 600 or 800 cc. daily and 
less if convulsions continue; (d) phenobarbital in large enough doses to 
control any seizures which may occur after or imtil the above procedures 
are established. 

2, Treatment of Adults . — ^The total number of calories to be given is 
estimated by multiplying the body weight by 16 if in pounds, by 35 if in 
kilograms, and then proceeding as shown in Table 57. 

Table 57. — Method of Calculation for Ketogenic Diet in Adult Epileptics 

(Barborka) 


Diet, 

Carbohy- 
drate, (tIII. 

rrotein, 

Gm. 

Fat, Cm. 

Procedure. 

1 

lOstimated 

calories 

X 0.035 

Weight in 
pounds 

X H 

Estimated 

calorie.s 

X 0.09 

Continue for from six to seven days; 
t(‘st diet to determine whether or not 
total estimated (^alorics arc sufficient 
for maintenance of body weight. 

2 

1 

Kstimated 

calories 

X 0 02 

Weight in 
pounds 

X H 

Estimated 

calories 

X 0 09 

(Vmtiniie for from one to two days; 
use as intermediate di(‘t prior to pro- 
diKition of ketosis, or have patient 
fast for two days and begin with 
diet 3. 

3 

Estimated 

Ciiiories 

X 0.015 

Weight in 
pounds 

X H 

Estimated 

calories 

X 0.10 

(\)i)tinuc for from three to five days; 
ketosis may develop at this stage. 

4 

Estimated 

calorics 

X 0.01 

Weight in 
pounds 

X H 

Estimated 

calorics 

X 0.10 


5 

Estimated 

calories 

X 0.008 

Weight in 
jiounds 

X H 

histimatfjd 

calories 

X 0.10 

C'ontinue indefinitely; diets 4, 5 and 6 
to be used in order to develop or in- 
tfjiisify ketosLS if necrcssary. 

() 

Estimated 

calories 

X 0.006 

1 

Weight in 
pounds 

X H 

Estimated 

calories 

X 0.10 



Nausea or vomiting during the transition to the high-fat diet is usually 
controlled by small amounts of orange juice. When convulsive seizures 
persist in spite of the ketosis, a period of complete starvation save for the 
juice of two oranges a day (and the drinking of 1 to 2 quarts (1 to 2 liters) 
of water daily) is instituted for seven to ten da3's, after which the ketogenic 
diet is gradually resumed. It seems to be usually possible to determine 
whether benefit is to accrue at the end of six months but in some instances 
it is felt to be worth while persisting despite failure for as long as eight 
months to a year. The extent to which ketosis must be maintained in cases 
that are helped is a matter of individual determination. 

In 1930, Barborka reported that of 100 adult patients thus treated, the 
attacks had been completely controlled in 12 and definite improvement had 
been shown in 44; thus 56 per cent of the patients were benefited. This 
observer has noted no deleterious effects from the relatively small amount 
of protein he allows {% Gm. per pound body weight), but Regan (1931) 
has reported pellagra-like symptoms appearing in a patient whose protein 
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intake had been reduced to considerably less than this (the Barborka allow- 
ance would have been 57 Gm.; the patient actually took only 36 Gm.) 
through refusal to eat certain foods; improvement immediately followed the 
resumption of higher protein feeding. Greer has reported a similar pellagra- 
like syndrome in a patient on low-protein allowance, which cleared up, 
however, when brewers* yeast was added to the diet. I think that most 
observers are now favoring diets of at least 1 Gm. protein per kilogram 
body weight; indeed, McQuarrie feels that even this is too low and that 
1.76 to 2 Gm. would be preferable. I believe that this a quite rational con- 
tention in view of the part protein has been shown to play in the regulation 
of body fluids (see p. 467 in the chapter on Nephritis). 

In the ketogcnic treatment of pyuria (see p. 622) the necessity of rapidly 
achieving ketosis has been recognized. Wilson (1932), in England, de- 
scribes the method by which he attempts to lessen the offensiveness of the 
regimen: 

^Thc diet used has been varied with the patient, but the proportions of 
protein, fat, and carbohydrate have remained fairly constant: 60 Gm. of 
protein, 240 Gm. of fat, and 20 Gm. of carbohydrate. It would be idle to 
pretend that patients like the diet, but with care and a little imagination 
it can be robbed of most of its disagreeable features. We have to reconcile 
them to 240 Gm. of fat in the day, and to the almost total deprivation of 
carbohydrates. Protein is given in the normal amount. 

“If fat is disliked in one form, it can be given in another. Let us suppose 
the 240 Gm. of fat are given as: 

10 ounces of cream, 40 per cent, containing 100 ) 

3^ ounces of butter containing 90 [ Gm. of fat 

2 ounces of fat bacon containing 36 j 

“The remainder of the fat is taken in meat and eggs. It is the butter and 
cream to which most patients object. If a jug of cream and a slab of butter 
with some diabetic biscuits are presented to the patient he will soon quarrel 
with the diet. As much as possible of both butter and cream should be used 
in cooking. A vegetable cream soup and a fruit food will not leave much 
cream to be taken with tea or coffee. In my experience of the diet I found 
the butter a stumbling-block. As we shall see presently, we have no carbo- 
hydrate to spare for breadstuffs or biscuits. There are two alternatives: To 
eat the butter with diabetic biscuits, or to use it in cooking in a vegetable 
puree, in buttered eggs, or in an omelette. If it is desired to reduce the 
butter or cream, half an ounce of olive oil night and morning will supply 
30 Gm. of fat and provide a substitute. 

“Only 20 Gm. of carbohydrate are allowed; and of this 10 Gm. have 
been used in the cream. The remaining 10 Gm. can be taken as fruit, a 
good vehicle for cream ; or 6 Gm. may be given as fruit and 5 Gm. as milk 
in a custard, junket, or milk-jelly. In the American literature the patient is 
gradually broken into the diet by substituting fat for carbohydrates over 
some days, but this of course prolongs the agony, and in my experience em- 
barking straightway on the full diet seldom leads to nausea.” 

Fuller (1933) states that at Queen Charlotte*s Maternity Hospital they 
allow 14 ounces of 40 per cent cream daily, which contains 11 Gm. of lac- 
tose. If, however, a synthetic cream is made from butter and 3 per cent 
casein solution, with the aid of a mixer, all this lactose is eliminated with 
the exception of a trace in the butter. With this saving of 10 Gm. (plus) 
carbohydrate, it is possible to supply a diet of 250 Gm. fat and only 10 Gm. 
carbohydrate, or if the 20 Gm. carbohydrate is adhered to, the sugar saved 
by elimination of cream can be supplied in more satisfactory fashion in 
the form of extra fruit and vegetables. 
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(d) Treatment of Hyperinsniinism. — Harris (1933) has drawn atten- 
tion to the state of hypoglycemia underlying some cases diagnosed epilepsy 
and successfully treated by the methods employed in the condition known 
as hyperinsulinism (see p. 383). 

(c) Treatment of the Attack. — ^In a few individuals with a long aura, 
the use of amyl nitrite, by inhalation from a pearl crushed in the handker- 
chief, will sometimes abort an attack. During the course of a seizure about 
the only thing that can be done is to prevent injury insofar as is possible, 

A spoon or other hard object should be introduced between the teeth to 
prevent biting of the tongue, the clothing should be loosened, the mucus 
removed from the mouth, and the site of such gross injuries as may have 
been received in the fall protected as much as possible during tlic clonic 
period. Nocturnal epileptic attacks often precipitate the patient out of bed 
unless special safeguards are provided. Tlic promotion of a quick return 
to consciousness by the use of cerebral stimulants is contraindicated, for 
such forced recovery from stupor is often obtained at the i)ric(i of a terrific 
headache and very prolonged exhaustion. 

(/) Treatment of Status Epilepticus. — The most usual methods of treat- 
ing this state are by the use of strong purges, colonic irrigations with cold 
water, applications of ice to the spine, large doses of bromides, chloral hy- 
drate, morphine, paraldehyde, luminal sodium, and chloroform. Bromides 
must be used in a large dose of 60 to 80 grains (4 to 5.3 Gm.), or chloral 
hydrate may be given in the same amount by rectum ; morphine in a full 
dose is sometimes combined with cither of these drugs. Grinkcr (1929) 
gives 3 to 6 grains (0.2 to 0.3 Gm.) of phenobarbital sodium intraspinally 
in 5 to 10 cc. of physiologic saline after drainage; intravenous injections of 
3 grains (0.2 Gm.) every four hours may be made. Collier (1928) prefers 
paraldehyde to any other remedy; he gives it in a dose up to 8 drachms 
(32 cc.) in an equal quantity of olive oil by rectum. When a general anes- 
thetic is necessary, chloroform is preferred to ether because of its (juickcr 
action. Robinson ^s careful studies at the New Jersey State Village for 
Epileptics convinced him that chloroform, pushed only to the point of pro- 
ducing complete relaxation, is the best remedy of all. Venesection should 
probably never be practiced unless injection of physiologic saline is made 
at the same time. 

During the postconxnilsive stupor, it may be necessary to continue the 
use of the anticonvulsants, for these patients are often in a state of motor 
unrest even after the convulsions have ceased. Supportive treatment is 
most important; atropine, alcohol, digitalis, caffeine, as indicated. The use 
of nutritive enemata and fluids by hypodermoclysis or intravenously may 
be necessary, bearing in mind the great metabolic upheaval that has been 
experienced by the body. Delirium is perhaps best controlled by scopo- 
lamine hydrobromide, l^oo to Moo grain (0.0003 to 0.0006 Gm.). 

Storchheim (1933), feeling that pulmonary edema with consequent or 
accompanying heart failure was largely responsible for the fatal termination 
in his 5 patients treated with sedatives or anesthetics, has turned to the 
intravenous injection of magnesium sulphate. He gives 10 cc. of a 25 per 
cent solution, repeating once or twice if necessary (dosage is further dis- 
cussed on p. 479) . Eight patients have so far been treated, all successfully ; 
three have been brought safely through two attacks and one through four. 

(g) MigcellaneonB Remedies in Epilepsy. — ^The following remedies have 
had their advocates but have never been employed with anything approach- 
ing consistent success: Crotalin, acetanilid, acetylcholine, sodium borate 
(borax), protein desensitization, organotherapy (pituitary and thyroid^ 
substance) , Bacillus acidophilus therapy, cervical sympathectomy, and re- 
moval of the colon. In connection with the claims that have been made for 
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these agents, it is to be remembered that the epileptic often responds favor- 
ably to anything done to or for him, but it is only upon those measures that 
will produce results under any circumstances and time after time that oiu* 
hopeful therapy can be based. In a certain proportion of cases. Swift is 
having success with an operation designed to relieve the disturbed mechanism 
of fluid storage in the reservoirs of the brain and subarachnoid spaces. 


ENCEPHALITIS LETHARGICA 
(Epidemic Encephalitis) 

Encephalitis Icthargica is an apparently new disease that first appeared 
in France in 1916 and has been occurring both sporadically and epidemically 
all over the world since that time. That the disease is of infectious nature is 
surmised from its acute course, the epidemic form in which it first appeared, 
and the nature of its pathologic foundation. A number of organisms and 
viruses have been brought forward in the allegedly causative role, but the 
true etiologic agent still remains unknown; that it is not identical with the 
herpes virus, and that it belongs to the neurotropic, invisible and filtrable 
virus forms is the opinion of most authorities — see J. B. Neal, Simon 
Flexner, and Stern in the Bibliography. During the recent St. Louis epi- 
demic it was shown that the mosquito probably does not act as vector. It is 
believed by some investigators that the disease is not a new one but is identi- 
cal with the ‘‘nona'^ of the 1890’s and the outbreak of “sleeping sickness^^ 
of 1712. The theory of Watson that the disease has long been endemic in 
the Far East and was spread to other parts of the world as a result of 
the contacts of Asiatic and Occidental troops on the various fronts during 
the World War, is very interesting but unfortunately can hardly be put 
to the proof at this late day. I believe that most investigators no longer 
feel that there is any sort of connection between influenza and this disease. 

The pathologic evidences of the disease arc rather simple, consisting 
principally of cellular infiltrations in and about blood vessels, degeneration 
of ganglion and supporting cells, and the proliferation of glia ; but the clin- 
ical manifestations are very complex. Indeed, I can permit myself only a 
brief description of the most usual characteristics, cautioning the reader 
that the greatest nicety is often required in differentiating between this 
disease and other psychiatric and neurological complexes. The onset may 
be sudden or gradual ; usually tliere i^ an increasing drowsiness, often fol- 
lowing a period of enforced activity (a number of observers have reported 
that all their cases have occurred in individuals who had Been for a time 
under unusual mental or physical strain) , slight fever, and diplopia or other 
eye-muscle disturbances. Salivation and “head cold” are perhaps as often 
absent as present. After the patient takes to bed, he usually lies with one 
or both lids ptosed, relaxed and absolutely quiet, apparently but not actually 
asleep; indeed, insomnia is of frequent occurrence despite the appearances 
of deep stupor. Other patients, however, manifest evidences of motor irri- 
tation from the beginning: The movements may be of the pillrolling, Park- 
inson type, or choreatic, or clonic-spasmodic. The mentality is usually 
impaired, especially as to memory, attention and orientation. Emotional 
disturbances are common, and in some cases marked alterations of char- 
acter and oddities of behavior are outstanding features of the attack. 
Delirium sometimes alternates with periods of stupor. The cerebrospinal 
fluid may be normal, but in many cases there is an increase in globulin and 
sugar and a slight increase in the cell count. 
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During the four to eight weeks of the acute stage the mortality is quite 
high — in several counties in Missouri, in the period July -mid-October, 1933, 
there were over 1000 cases and 194 deaths; at this same time Japan was 
dealing with an epidemic in which there were 220 deaths in 427 cases. Con- 
valescence is very slow, and in about 10 per cent of cases there is left 
some progressive disease of the central nervous system. These sequelae, 
which are the features of the malady that make it so much dreaded, may 
be of the form of persistent insomnias, Parkinson-like syndromes (paralysis 
agitans) ; autonomic pupillary, respiratory, cardiac, sphincter, etc., dis- 
turbances; mental impairment; psychonourotic disturbances, etc. From 
these symptoms perhaps the majority of the patients recover completely in 
from six months to two years, but the others are left permanently disabled. 

THERAPY 

The description of therapy in this disease will rc(|uirc little space, since 
there is no specific remedial agent and only symi)t()matic treatment is avail- 
able. During the acute stage, light but ample fec^ding, the forcing of fluids, 
the keeping of the body clean, and the protection of the patient from all 
annoying sensory stimuli are indicated. In the treatment of the insomnia 
or the excited states, of course resort must be had to full doses of sedatives 
(for list of these drugs, sec p. 578). To control tlie parkinsonism and the 
upward rolling of the eyes that is so frequent and annoying, scopolamine 
hydrobromide (hyoscine), in a dose of Moo grain (0.0003 to 0.0006 

dm.) several times daily, is used. The careful studies of Cooper and Gunn 
(1931) show that harmalol hydrochloride, for which high hopes had been 
entertained, is at best only of adjuvant value to scopolamine, in doses of % 
grain (0.05 Gm.) hypodermically or 8 to 12 grains (0.5 to 0.75 Gm.) by 
mouth. Juster^s claims for stramonium in this condition have been con- 
firmed by Shapiro (1928), Moren (1929), Jacobson and Epplen (1930), 
Worstcr-Drought and Hill (1930), Menard and Hurxthal (1931), and others. 
The powdered leaves arc given at intervals of one or two hours until the 
good effect is obtained, after which a maintenance dose is used. In the be- 
ginning 15 to 30 grains (1 to 2 Gm.) may be distributed during the twenty- 
four hours, and Shapiro has found that a maintenance dose of 8 grains (0.5 
Gm.) is well tolerated for many months; of the tincture, 60 to 90 minims 
three times daily has generally been found cfTcctive. 

The treatment of the psychoncurotic serjuelae, being largely systematic 
attempts at rehabilitation, cannot be described here. Arsenic, iodides, and 
indeed practically all the other specifics and near-specifics have been tried 
as aids to this process, and found wanting. Atropine has been given lately 
in Germany with apparently considerable success, as reported by Lewen- 
stein (1931) , Schenk (1931) and others. The dose is started at %o grain 
(% mg.) thrice daily and increased by Mao grain (% mg.) twice daily until 
maximal therapeutic effects, or toxic disturbances, are obtained. In some 
instances, doses of M to % grain (10 to 20 mg.) daily arc given for many 
months. However, mention should perhaps be made of the studies of acri- 
flavine in Germany. Marx (1927) has reviewed the situation and ardently 
advocated the use of the dye. Of 40 tiases, 14 witc markedly improved, 22 
were improved and only 4 were unaffected. Tliese 4 were cases of extremely 
severe parkinsonism; however, among the 22 improved cases was also one 
of the same severity. Every other day he injects 1 in 200 (0.1 in 20) aqueous 
solution of the dye intravenously for six injections; then a 2 in 200 (Oij in 
20) solution every other day for six injections. The improvement was 
often shown by great change in the physical condition, especially the ability' 
to walk for long distances without tiring. The facial expression and mental 
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condition were also often improved. The only untoward effects of the dye 
were slight and brief nausea, and, in one case only, chills and fever of 
twenty-four hours’ duration. Patients exposed to direct sunlight immedi- 
ately after treatment complained of a short period of itching of the skin. 
Similar results have been reported in Prance by Laignel-Lavastine and 
Sterne (1932), using trypan blue in 1 per cent aqueous solution, 1 cc. in- 
fections intravenously at two-day intervals, followed by four injections of 
2 ec. each at similar intervals ; a month is allowed between courses. There 
is usually a slight nitritoid type of reaction but no serious toxic effects. A 
bluish tinge to conjunctiva and skin indicates the stopping point of the 
whole treatment. 

Neal and Bentley (1932), reviewing the work of the Mathcson Com- 
mission, have been unable to draw any definite conclusions regarding the 
results obtained with Rosenow’s vaccine and Gay's hyperimmune rabbit 
brain vaccine. 



DISEASES OF THE SKIN 


IMPETIGO CONTAGIOSA 

Impetigo is an acute contagious disease of tlic skin with a prodiloetion 
for the face. It is sometimes spread among adult males by barber-shop 
infection, and an occasional case is seen in an adult female, but the great 
majority of patients are children within the school years. There are a 
number of varieties of this malady, but the most common one is character- 
ized by a sudden crop of localized erythematous areas, upon which rapidly 
appear thin-walled vesicles and bullae; these lesions soon become pustular 
.and then dry up quite rapidly, leaving thin, honcy-colored, loosely attached 
crusts that drop off without scar formation, though the hyperemia fades 
out of the affected areas rather slowly. There is usually no itching. Both 
staphylococci and streptococci have been obtained from the lesions. 

THERAPY 

Ammoniated Mercury. — ^Thc most usual treatment of this condition is 
to thoroughly cleanse the parts with soap and water, breaking all bullae 
with gauze or a sterile tooth-pick, and then apply an ointment of 1 to 2 
per cent ammoniated mercury, sometimes increasing to as much as 10 per 
cent. This suffices to cure most cases in one to three weeks, but of course 
to keep a grease applied to the face during working hours is objectionable to 
adults. In children, this objection docs not apply for iliey should be kept 
out of school in any case. 

Silver Nitrate. — Morrow has advocated the use of silver nitrate applied 
with a swab in 20 per cent solution after cleansing th(‘ lesions and opening 
the bullae. He and others have found this treatment very efficaeious, but 
open to two objections: First, that there is some pain on application of the 
solution, and, second, that a black unsightly crust appiears quickly and 
remains for three or four days. Sutton uses only a 10 per cent solution. 
The organic silver preparations (argyrol, etc.) have been found ineffective. 
After the application of tlic silver nitrate solution, Ilighman applies an 
ointment of ammoniated mercury or 10 per cent balsam of Peru. 

Dusting Powder. — Morrow writes: “It is advisable to apply a dusting 
powder preferably one containing ammoniated mercury in the strength of 
from 6 to 10 per cent, and a boric acid powder up to from 15 to 20 per cent. 
When impetigo is on ihn uncovered part, even without the silver, the 
Dowder form of treatment should be selected in preference to a grease. 
Customarily I have applied such a powder swabbing with silver solu- 
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8ali<7]ic Add . — ^Lain states that after the secretions and scabs are re- 
moved by cleansing methods, he applies a 50 per cent alcoholic solution of 
salicylic acid in cases in which it is deemed that the patient can stand the 
treatment. This docs not stain unless repeated and, in his hands, has been 
of especial value in preventing spreading. 

Olycerin.— Kellert (1929), and more recently, Abramowitz (1931), have 
observed very rapid response in cases of impetigo neonatorum to the daily 
daubing all the body of a sterile 50 per cent solution of glycerin in water, 
after the bath. 

Iodine. — One per cent iodine in alcohol is sometimes used to paint the 
lesions; the stain does not persist as long as that of the silver nitrate. 

Copper and Zinc Sulphate. — ^Brownson writes: “In my opinion there is 
little need for treating the ordinary cases of impetigo so actively. I have 
used a modified form of I’eau d’Alibour, the favorite treatment of Saboraud. 
A modification of his remedy, which does very well, is made up of 1% grains 
(0.1 Gm.) of copper sulphate and 3 grains (0.2 Gm.) zinc sulphate to the 
ounce (30 cc.) of camphor water. I often start by removing the crusts by a 
boric acid-starch poultice, and when removed, sop on the solution named 
several times a day, and its results arc usually prompt. It is cleanly, and 
I can hardly sec how it could be improved on. I think the results are fully 
as good as when stronger applications are used.” In conjunction with 
this treatment he sometimes uses 1 per cent ammoniated mercury ointment 
at night and washes it off in the morning with soap and water, then applying 
the lotion during the day. 


TINEA VERSICOLOR 

This malady is characterized by the presence, usually only on the chest 
and shoulders, of a yellow or brown macular eruption that sheds very fine 
scales. There are usually one or more large plaques with numerous small 
lesions round about them. Itching is slight or entirely absent. The disease, 
which is caused by Microsporon furfur, is rather common among men, but 
is entirely harmless. 

THERAPY 

The disease yields readily to frequent applications of a saturated solu- 
tion of sodium thiosulphate (sodium hyposulphite) , but only if the affected 
areas are first vigorously scrubbed ^with soap and water and then dried 
before making the application. Crocker, cited by Sutton, has found the 
use of a 5 per cent solution of the thiosulphate, followed by a 3 per cent 
solution of tartaric acid, to be even more efficacious. 


ERYTHEMA MULTIFORME 

This disease is characterized by the rather sudden appearance of red to 
violaceous inflammatory lesions that, as the name implies, are multiform: 
they may be macular, papular, vesicular or bullous. The sites of predilec 
tion are the face, neck, arms, hands, legs and feet. Subjective symptoms 
are few or none, but the attack usually lasts from two to tlmee weeks, and 
the same individual may be afflicted time and time again. The etiology is 
unknown, though many observers are inclining to the belief that this malady 
win eventually be placed among the allergic diseases; others feel that it is 
often due to a toxemia of intestinal origin. 
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THERAPY 

There is no evidence that any of the interna! remedies that have been 
recommended are of any use save the cathartics. Dieting and the taking of 
copious amounts of water are sometimes of value; perhaps the newer, ap- 
proach to food allergy which Rowe is making (see p. 332) might well be 
tried in recurring cases. At the New York vSkin and Cancer Hospital we 
used always to give an initial dose of castor oil and then keep the patient 
on the Bulkley diet of rice (without sugar or cream), bread, butter, and 
water as long as he would cooperate — treal merit that, plus the forcing of 
fluids, was thought to considerably lessen the duration of an attack. For 
local application, calamine lotion may bo used (see pp. 668 and 168). 


EPIDERMOPHYTOSIS 

(Ringworm of the Hands, Feet, Groin, Axillae, Breasts and the Hairless 

Skin Generally) 

This is a skin disease that, in one form or another, most people seem to 
have. The name is objected to because the causative fungus, Epidermophy- 
ton inguinale, is found in perhaps only a third of the cases, such names as 
trichophytosis and dermatophytosis being offered as substitutes. However, 
French, German, Italian, and, I believe, most of the British dermatologists 
have adopted the name epidermophytosis; also the majority of Americans. 
The principal forms of the disease are the following: (1) Vesicular, and (2) 
scaling, both of which predominate on fingers, toes, palms and soles; (3) 
macular, which is of two sorts, one (also called eczema marginatum or 
•‘jockey strap itch*’), the well-known red, definitely marginated lesion oc- 
curring principally in the groin region, the axillae and beneath the breasts, 
and the other (tinea circinata) , the slightly elevated, ringlike patches that 
occur principally on the face, neck and hands, and are spoken of as common 
ringworm of the body; and (4) macerated, the familiar lesion between the 
fingers or toes and beneath tlic breasts, presenting as an area of clean, 
white, sodden tissue of a varying degree of thickness. There are several 
other forms, less frequently encountered. 

The disease is certainly contagious^ but the problem of protecting against 
it, seeing its ubiquity and protean character, is a very difficult one indeed. 

THERAPY 

Treatment of epidermophytosis has never been entirely satisfactory, 
some cases resisting any and all sorts of measures, while others clear up very 
quickly under the simplest treatment (I distinctly remember cases, seen 
while working in Williams’ clinic at the New York Skin and Cancer Hospi- 
tal, that rapidly disappeared under the boric acid ointment being used at the 
time as a placebo I). To attempt to list all the preparations in use against 
this disease would be hopeless; I shall therefore content myself with men- 
tioning some of the remedies ip use by White, the well-known dermatologist 
of Boston, and appending a few other measures especially employed against 
the infections of the feet. 

1. Vesicnlar. — ^After opening the deep vesicles antiseptically, apply any 
of the following: Ether, tincture of iodine; hot soaks of 1 per cent potassium 
permanganate solution; saturated solution of boric acid; 10 per eoit alco- 
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Holic solution of trinitrophenol (picric acid) ; 0.4 per cent copper sulphate; 
or paint with: 


Oil of cinnamon 

Thymol 

Alcohol to make 


gr. X* 

gr. xlv 

5iv 

1.2 

3.0 

120.0 

Ether 

BalBam of Peru 

Collodion flexible 

or 

5i 

Sj 

2.0 

4.0 

30.0 


In the paper of Myers and Thicnes (1925), in which the cinnamon- 
thymol mixture was first proposed, the original proportions were 2 per cent 
of oil of cinnamon and 6 per cent of thymol. The cinnamon oil is some- 
times irritating, when it should be omitted from the formula. 

2. Moist or Macerated. — Crude coal tar may be used in from 6 to 100 
per cent strength, as: 

Crude coal tar gr. xlv 3.0 

Zinc oxide . gr. xlv 3.0 

Petrolatum to make Si 30.0 


Or the Lotio Nigra ('^black wash”) of the National Formulary may be 
freely used; this is a preparation containing 8.76 Gm. of calomel, 15 cc. of 
water, and lime water to make 1000 cc. 

3. Macular and Scaling. — Whitfield ointments 1 or 2: 

WhUfidd 1 Whitfield S 

Salicylic acid, 3 per cent Salicylic acid, 6 per cent 

Benzoic acid, 6 per cent Benzoic acid, 12 per cent 

Petrolatum to make iVtrolatuin to make 


or any of the following: 

I^. Salicylic acid 

Precipitated sulphur 

Lard to make 

I^. Mercurous chloride (calomel) 

Lard to make 

If Red mercuric sulphide 

Salicylic acid 

Benzoic acid 

Precipitated sulphur . 

Lanolin * . 

Petrolatum to make 

Yellow mercuric oxide 

Petrolatum to make 


5 as 

2.0 

3ss 

2.0 

Sj 

30.0 

Siiss 

10.0 

Si 

30.0 

gr. iss 

0.1 

gr. XX 

1.2 

gr. XXX 

2.0 

gr. xlv 

3.0 

Si 

30.0 

5ij 

60.0 

gr. ij 

0,12 

Si 

30.0 


This long and varied list signifies, says White, but one thing — a con- 
fession of therapeutic weakness. But lie then adds that he has of late 
been using a 2 per cent aqueous solution of mercurochroine-220 with most 
promising results. He swabs it on once a day and subsequently twice a day, 
permitting no bandages. At the appearance of small fissures, the applica- 
tions become painful and must be stopped until healing has taken place. 

Treatment of Lesions on the Feet. — The preparations in use by White 
for the treatment of the macular and scaling varieties are the ones most 
often used, though it is usual to have to shift about among them before 
accomplishing cure in a severe case. „ The following may be added to the 
list as they are often effective; A fresh 3 to 5 per cent iodine solution; or 
a 1 per cent potassium permanganate solution. Either of these last-men- 
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tioned solutions may also be applied to vesicular lesions if not very severe, 
but if the condition is bullous, the bullae should be asepticdlly opened and 
wet dressings of 1 part of solution of aluminum acetate and 15 parts of 
saturated solution of boric acid applied. Some cases, whether wet or dry, 
will stand no very irritating applications; for these, the coal-tar preparation 
of White seems best suited. 

Taylor (1929) has reported excellent results in a small scries of cases 
in which he froze the lesions with the ethyl chloride spray, a treatment 
attractive because of its simplicity and cleanliness. “To be effective, freez- 
ing should produce blanching of the skin (including the lesion itself) for a 
distance of at least 0.5 cm. beyond the periphery of the affected area ; the 
blanching should be sustained for from one half to one minute. In most 
cases, one complete daily freezing of all lesions will suffice. Where the 
epidermis is thick, as in the plantar region, it may be advisable to apply 
the treatment twice daily; and from two to six or more applications of the 
spray may be required to secure subsidence of the infection.” Plantar 
lesions are protected by a slight dressing between treatments but digital 
and interdigital lesions are not. Loose skin edges and overhanging margins 
of epidermis are trimmed away to give more effective access to the spray. 

Prophylaxis . — Gould (1931) has reported good results with a powder of 
20 per cent sodium thiosulphate in boric acid, applied to the feet and inside 
the footwear after a bath, or night and morning. Goodman (1931) recom- 
mends the following powder, his laboratory studies having shown the ad- 
visability of previously sterilizing the infusorial earth : 

IJ. Phenyl salicylate (salol) gr. xl 2.5 

Chloral hydrate F- 

Purified infusorial earth (sterilized) . . . . Siv 120 0 

Actual fumigation of the shoes may be accomplished by inserting in them 
a piece of blotting paper containing a tcaspoonful of formalin ; wrap tightly 
for twenty-four hours and air thoroughly before wearing again. There 
is no need of destroying clothing, as materials of all sorts may be sterilized 
safely by first washing, then soaking in 1:1000 bichloride of mercury for 
a day, and afterward thoroughly rinsing in water before drying. 

Unfortunately, lack of space docs not permit me to describe here tlie 
relatively simple and apparently successful method of large-scale prophyl- 
axis in public baths employed by Osborne and Hitchcock (1931). 


RINGWORM OF THE SCALP 

Ringworm attacks the scalp only in children. The patches are round 
and scaly, but not centrally involuted as in similar affections of the glabrous 
skin ; they are not completely bald, but contain numerous brittle or broken 
hairs and dilated or “debris-stuffed” follicular orifices. In the older patches 
there are usually many young hairs with fine shafts. In severe cases the 
whole scalp may be involved and the itching become quite intense. 

THERAPY 

(a) Manual Epilation and Application of Antiseptics. — ^This, the old 
treatment of ringworm of the scalp, requires anywhere from six months to 
three years to bring about a cure. The hair must be clipped short and 
maintained so, and the hairs in the affected areas plus those around the 
margins must be pulled out with the forceps. The scalp must be frequently 
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and thoroughly washed with soap and water, and an antiseptic ointment, 
such as 10 per cent ammoniated mercury ointment, frequently applied over 
the surface.. For application to the affected areas per se, the following are 
a few of the remeches used; they are all powerful irritants and are therefore 
to be employed with very great caution, especially as regards keeping them 
out of the eyes; 


Q. Chrysarobin 

Chloroform to make 
Careful! 

Chrysarobin 

Petrolatum to make 
Careful! 

1}. Tincture of iodine. 

1^. Crude coal tar 

Zinc oxide 

Petrolatum to make . 


3ij 8.0 

5iv 120.0 

Sss 2.0 

8i 30.0 


. . . gr. xlv 3.0 

gr. xlv 3.0 

. . . 5i 30.0 




Resorcinol 

Petrolatum 

or 

Glycerin to make 

Whitfield 1 or 2 (p. 652) 


Salicylic acid 

Precipitated sulphur. . 
Petrolatum to make . 


. ... 3iii 12.0 


5iv 120.0 


3ii 8.0 

3il 8.0 

8iv 120.0 


^ Betanaphthol 3i 4.0 

Precipitated sulphur 3 as 2.0 

Petrolatum to make 8i 30.0 


(b) X-Ray Epilation. — There is no longer any doubt that preliminary 
epilation of the entire scalp by the use of x-ray, to be followed by the ap- 
plication of the antiseptics as above, is the best available treatment; Wise 
says that in his extensive experience at the Vanderbilt Clinic, the hair has 
come out in from seventeen to twenty-one days and regrowth has occurred 
within three months. However, I cannot refrain from cautioning the reader 
against placing his patient in the hands of just any upstart operator of an 
x-ray apparatus; this is a special technic, and, like all special technics, re- 
quires study and practice in order to obtain mastery. It is not easy to 
forget the unfortunate sequelae of unskilled roentgen ray or radium therapy. 

(c) Thallium Acetate. — ^The occurrences of recent years have shown 
this drug to be entirely too toxic for employment in a benign condition such 
as ringworm. I shall therefore no loffger describe it unless a restudy in the 
future proves the practicability of its use under conditions of wide marginal 
safety. 


RINGWORM OF THE BEARD 

The treatment of ringr^^orm of the bearded region differs in none of its 
essentials from the treatment of ringworm of the scalp. 


SEBORRHEIC DERMATITIS 

This is probably the commonest of all skin diseases. In the scalp it is 
known as dandruff, which may be of the dry scaly or .the moist greasy 
variety. In many cases lesions are also seen along the fringe of hair on the 
fcHrehead, in' the eyebrows, on the outer aspects of the nos&ils, and behind 
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the ears. The most frequent site of predilection other than the points men- 
tioned is the sternal region; here the lesions are rounded, irregular or circin- 
ate, and are covered with greasy yellowish scales. The differentiation be- 
tween seborrheic dermatitis, ringw'orm of the glabrous skin and psoriasis is 
not always easy to make. There may be much itching. 

THERAPY 

' The remedies for this condition arc of course legion, which is simply an 
indication of the relative ineffectiveness of them all. However, any one 
of the following plans of treatment will lesson the severity of most cases; 
some will be “cured,” though return of the lesions is almost certain. Many 
dermatologists feel that a fatty diet predisposes to this condition, and there- 
fore rigorously restrict the intake of certain foods ; I used to feel in a rather 
superior fashion that dieting for dandruff was too amusing to be taken 
with entire seriousness, but now, with the allergists almost daily enlarging 
Cheir field, I am no longer certain about many things. Other observers 
believe that a diet high in carbohydrate predisposes to this affection. 

(a) Ammoniated Mercury and Salicylic Acid. — These drugs, as in the 
following prescription, may be thoroughly rubbed into the scalp one or two 
nights a week; it should be washed out with soap and water the next 
morning. 


IJ. Ammoniated mercury . . 

gr. xlv 

d.O 

Salicylic acid 

. . gr. X 

0.6 

White wax 

3j 

4.0 

Hydrous wool fat ... . 

5v 

20 0 

Petrolatum to make 

Sij 

60.0 


This contains 5 per cent of ammoniated mercury and 1 i)er cent of the 
salicylic acid; the quantities may be doubled, giving 10 and 2 per cent, 
respectively, but higher than this it is perhaps not advisable to go in the 
average case. On the nights when this ointment is not being used, Sutton 
advises the employment of the following lotion, which he accredits to 
Johnston: 


If. Mercuric chloride 

Chloral hydrate 

Spirit of formic acid (N.F.) . . 

Castor oil 

Oil of bergamot to give odor 
Alcohol (80 per cent) to make .... 


Kr i 0.01 

5ij 8.0 

3iv 15. 0 

iiji^vii] 0 . G 

5iv 180.0 


(6) Sulphur.— This drug may be used in the form of a simple sulphur 
ointment, as the following: 

Precipitated sulphur 3i 4 0 

White wax 3i 4.0 

Hydrous wool fat ... . 5y 20.0 

Petrolatum to make Sij <10,0 


or it may be somewhat reduced in amount and combine*! with salicylic 
acid, as in the following prc.scription, in which the salicylic acid may be 
doubled in amount if considered desirable: 

If. Precipitated sulphur 3ss 2.0 

Salicylic acid . . . bt. x 0.6 

White wax 3i 4.0 

Hydrous wool fat 5x 20.0 

Petrolatum to make 3ii 60.0 
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(c) Besorcinol, — ^This drug is used either as ointment or lotion in the 
stren^h of 1 to 6 per cent; the following prescriptions, much used in my day 
at the New York Skin and Cancer Hospital, contain 4 and 6 per cent, 
respectively: 


1». 

Resorcin 

Petrolatum to make 



1.2 

30.0 


Resorcin 

Cllycerin 

Alcohol 

Water to make 

- 

5iv 

5i. 

3vj 

Sviij 

15.0 

30.0 

24.0 
250.0 


Dark hair is not appreciably affected by resorcin, but the fact should 
always be borne in mind that this drug will stain light or white hair, espe- 
cially if the patient exposes the head to the sunlight after an application of 
the ointment or lotion. Resorcin monoacetate is said to be less apt to do 
so; it may bo substituted for resorcin in equal amounts. A satisfactory 
prescription would be written by replacing the chloral hydrate in. the fifth 
prescription above by Siiss (10.0) of resorcin monoacctate. 


SYCOSIS VULGARIS 

This is a chronic, discrete, pustular folliculitis of the bearded region, 
caused by several strains of staphylococci. The essential lesions are either 
superficial or deep-seated papules or pustules pierced by hairs that are 
easily pulled out. The infection may persist for many months or years, 
and the resultant alopecia and scarring are sometimes quite considerable. 

THERAPY 

Here, as in the ringworm infections, the area must be epilated either by 
r-ray or forceps, and the antiseptic and stimulating drugs applied in oint- 
ment or lotion for a long period of time. The reader is referred to page 653, 
where ringworm of the scalp and beard is discussed, for I fail to follow the 
dermatologists in the fine distinctions they would have made in the treat- 
ment of the tineal and staphylococcic infections. x-Ray is said to cure 
about 40 per cent of cases. At the New York Skin and Cancer Hospital, 
Throne and Myers have obtained better results from nonspecific protein 
therapy (methods on p. 327). Others have had occasional success with 
bacteriophage. 


LICHEN PLANUS 

This is an inflammatory disease of the skin that is usually subacute in 
its onset, though it tends to run a chronic course and to recur many times 
after spontaneous recovery or ^‘cure.’^ It is characterized by the appear- 
ance, principally on the flexor surfaces of the wrists and forearms and the 
inner asp^^cts of the knees and tliighs, of intensely itching, glistening, red 
to violaceous, round, angular or star-shaped, plane-topped, pinhead-sized 
papules; at first these tiny papules, many in number, remain discrete, but 
they tend ultimately to coalesce into rough scaly patches. The disease not 
infrequently attacks the visible mucous membranes; other rare forms there 
are with which we cannot be concerned in this book. Lichen planus is a 
dry disease throughout its course, though pigmented ar^as or slightly 
atrophic spots are s<nnetimes left behind after departure of the lesions. 
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THERAPY 

Despite the frequency with which this disease is seen in practice, very 
little advance in its treatment has been made in many years. White be- 
lieves that the cure depends mainly on natural evolution and that treatment 
is therefore principally palliative, an opinion in which many observers con- 
cur. However, it is usual to give preparations of arsenic and mercury by 
mouth (the arsphenamincs usually fail when injected) and to treat the 
pruritus locally. Mercury administration is described in the section on 
Syphilis, arsenic in the section on Anemia — indeed its combination with 
iron in large quantities is thought to be of value in the treatment of lichen 
planus. Antipruritic measures are discussed on page 450. 

Grossman (1932) has reported excellent results in a small series of cases 
in which he injected V/U grains (0.1 Gm.) bismuth salicylate in oil intra- 
muscularly once each week for ten injections; further studies will be awaited 
with interest. In the most stubborn cases, a:-ray therapy is sometimes 
resorted to but with variable results. 


PSORIASIS 

Psoriasis is a common, nonitching, nonpainful, inflammatory skin dis- 
ease characterized by a typical course, a typical appearance, and a typical 
distribution. Course: the disease usually develops between the ages of ten 
and thirty, runs a variable course, disappears spontaneously, and n^curs and 
disappears again many times throughout the patient’s life. Appearance: 
The lesions arc papular, multiform, dry, reddish, and covered with white, 
gray or silvery imbricated scales. The scraping away of every one of the 
scales from a single papule reveals a very red, easily bleeding elevation; 
in long-standing cases many of the papular lesions coalesce to form thick- 
ened patches covering surprisingly large portions of the body. In the 
intervals between attacks the skin usually clears entirely. Distribution: 
The eruption is symmetrical, and, from a beginning usually on the elbows 
and knees, may spread all over the body; the scalp is often involved, but 
the face and the backs of the hands arc frequently spared even when the 
involvement elsewhere is very extensive. 

Psoriasis is rare in the Orient and in the tropics, and is mucli less fre- 
quent in the warmer than the colder parts of the temperate zones. Most 
patients are better in the summer and worse in the winter. The disease is 
extremely rare in full-blooded negroes and American Indians. Nothing is 
known of its etiology or of what part, if any, heredity plays in its causation. 

THERAPY 

While there are many cases of psoriasis that remain completely intract- 
able, the duration of the average moderately severe attack can usually be 
mucli lessened by proper treatment. From my own observation of a rela- 
tively large number of cases, and a careful perusal of the literature, I am 
of the opinion that it is the local treatment alone that brings about this 
amelioration of symptoms, a:- Hay therapy sometimes (*auses temporary 
improvement, but the occasional good result would seem to be bought at an 
excessively high price ; to wit : prolonged treatment, such as is necessary in 
this disease, practically always lowers the white blood count more than can 
be entirely safe; if the treatment is unskilfully applied, the patient may be 
seriously burned (I have seen such a burn from one of the foremost clinics 
in the United States!) ; and the treatment may superimpc»se upon the lesions 
an itching, burning dermatitis. The use of autoserum, intravenous foreign 
4 « 
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protein, venipuncture, low-protein diet, x-ray stimulation of the thymus 
gland — all these measures have had their occasional successes, but I think 
that such results are utterly without significance in a disease so variable 
as this. The internal remedies recommended are legion, but the only one 
to which dermatologists return after their dallyings with other drugs — if 
they return at all — is arsenic. It is usually begun at 1 to 3 drops of Fowler's 
solution (U.’S.P. solution of potassium arsenito) three times daily, and 
increased 1 drop per dose every other day until 10 drops are being taken 
after each meal; this dose is maintained for a week or ten days unless 
signs of slight poisoning supervene earlier, i. c., puffincss under the eyes or 
about the ankles, or gastro-intestinal disturbances. It is not commonly 
realized that arsenical neuritis can also be produced with this method of 
administration. The best practice is perhaps to rest the patient for awhile 
after he has been lield the? week or ten days on tlie full dose, but some 
practitioners gradually reduce the dose and thus bring him back again by 
gradations to a nonarsenical basis. There is nothing to indicate that 
arsphcnainine, or any of the other organic arscnicals, have any value here. 
Gold preparations are being us(id in this country by Throne, and in Ger- 
many manganese is having a trial, but I do not feel that the results war- 
rant description as yet. 

In the local treatment of psoriasis it is very (‘ssential that all the scales 
be removed before applying the remedial agent. This is usually accom- 
plished by vigorous scrubbing with soap and water in a warm alkaline bath 
(see p. 668), but then* are a few individuals who are made worse by the con- 
tact with water; for these, recourse must be had to the “grease bath," i. c., 
the scrubbing of the body with some such preparation as the following, which 
is then to be thoroughly wiped off before applying the curative preparations: 

Lanolin 5v 20.0 

(ilynerite of boroglycerin. . SU 60.0 

Petrolatum to make 5iv 120.0 

Tlie following preparations arc perhaps those most used in treatment; 
the majority of cases will respond to any one of these, but in some cases the 
whole gamut will have to be run. All of these ointments should be worked 
into the lesions with a stiff tooth-brush, but they are not to be applied to 
other than diseased areas. 

1. Ammoniated Mercury and Salicylic Acid. — For treatment of the 
scalp and face a combination of these. drugs is employed, as chrysarobin and 
the other irritants will ultimately gct«into the eyes when used as long as is 
necessary in psoriasis. The prescription contains 2 per cent of salicylic 
acid and 10 per cent of ammoniated mercury ; the former may be increased 
gradually to 5 per cent and the latter very cautiously to 20 per cent; in rare 
instances both are carried much higher than this: 


H. Salicylic acid ;sr. xi 2.4 

Ammoniated mercury Siij 12.0 

Wliitewax 56 S.O 

Hydrous wool fat 5156 40.0 

Petrolatum 5 i v 120 . 0 


2. Chrysarobin in Ointment. — This drug is undoubtedly effective in 
more cases than is any other, but it is extremely disagreeable to use as it 
stains everything brown with which it comes in contact. The stains are 
only partially removed from linen by the use of a chlorinated lime solution. 
Also the drug may at any time, especially on the upper ranges of its effective 
concentration, produce a dermatitis that is sometimes very aggravating. 
It is usually begun at 6 per cent strength and cautiously increased to 25 
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or even 35 per cent, though few cases will stand this latter tuncentration 
The prescription contains 5 per cent: 

1^. Chr>»sarobin Siss 6.0 

Petrolatum 5ij 60.0 

Lanolin to make Siv 120.0 


A substance, cignolin, which is said to be chrysarobin minus a methyl 
gyoup in the formula has lately been introduced as a Bayer product on the 
Continent; it is reputed to be three to five times* as strong as chrysarobin 
and without its propensity for causing kidney irritation upon being ab- 
sorbed. Cowen (1932) has used it in the proportions of 5 to 10 grains to 
the ounce in a simple ointment base with quite good results. Furtlier studies 
will be awaited. 

3. Ohrysarobin in Collodion, Gutta Percha or Gelatin Film. — The drug 
may be prescribed in any one of these media to be painted on, a method 
'more acceptable to the fastidious patient but less effective than the use in 
ointment; the gutta percha formula is to be preferred, as chrysarobin is 
not soluble in collodion. The prescriptions contain 6 per cent, to be ir- 
creased just as in the ointment: 


Chrysarobin . 3 «h 2.0 

Collodion (not the flexible) to make. . • • 5j «‘10 0 

1^. Chrysarobin oss 2.0 

Solution of gutta percha (N.F. IV) to make. ... 3i .‘U).0 

or the following may be written: 

I^. Chrysarobin oij 8.0 

Soft glycerogelatin (N.F.) to make Siv 120.0 


Such a gel is melted and applied with a brush and covered with 
Some physicians prefer the zinc oxide paste for vehicle: 


Chrysarobin 

Zinc oxide 

Stanjh 

Liquid petrolatum to make 


Siv 


4. Tar. — The following are forms in which, this substance is 
applied : 


IJ. Tar ointment (U.S.P.) 
Petrolatum to make. . 


3j 

Siv 


Oil of cade (U.S.P.) Si. 

White wax • • Sij .. 

Hydrous wool fat S 3 3 i j 

Petrolatum to make Siv 


a bandage. 


6.0 

30.0 

30.0 

120.0 

frequently 


30.0 

120.0 

30.0 
8.0 

40.0 
120.0 


5. Chrysarobin, Tar and Salicylic Acid. — A compound sometimes suc- 
cessfully used during my time at the New York Skin and Cancer Hospital 
had the following formula: 




Rectified oil of birch tar* 

Sfldicylic acid 

Clirysarobin 

Anhydrous lanolin 

Soft soap to make 


. 5iii 
. 3vl 
3yj 
• 5j 
. Siv 


12.0 

24.0 

24.0 

30.0 
120.0 


* In the interest of simplification of our armamentarium, I see no reason why this 
preparation, the beloved Oleum Rusci of the dermatologists, could not in all instances 
be substituted by the oil of cade, a U.S.P. preparation from which it surely can differ 
slightly, if at all, therapeutically. 
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6. Coal Tar. — Coaltar is often better borne than the wood tars; it may 
be substituted in any of the above prescriptions, Goeckerman (1931) ‘has 
seen some indications of hastened recovery if ultraviolet radiation to the 
point of tanning is carried on in conjunction with the coal-tar treatments. 
The lesions arc wiped practically clean of the ointment and the light then 
directed onto the skin through a thin film of remaining ointment, the be- 
lief being that some new chemical substance, powerfully antipsoriatic, may 
be formed in the coal tar thus treated. Lesions are not retreated with oint- 
ment until several hours after the daily light treatment. 

7. ITnna’s Ghrysarobin-ichthyol Compound. — ^This much-used prepara- 
tion is variously written, but I believe the following formula to be the one 
most often employed: 


ChryHarobin 3iss 6.0 

Salicylic acid gr. xl v 3 . 0 

Ichthyol 3is8 6.0 

retxolatum to make 5iv 120.0 


Resorcinol. — ^This drug is used in ointment in the strength of 5 to 
10 per cent; the prescription contains 6 per cent: 

IJ. llcsorcinol 5iss 6.0 

Petrolati'm 5ij 60.0 

Lanolin to make 5iv 120.0 

9. Pyrogallol (Pyrogallic Acid) . — ^This drug is used in ointment in the 
strength of 6 to 10 per cent; the prescription contains 5 per cent: 


IJ. Pyrogallol 

Petrolatum 

Lanolin to make 


Siss 6.0 

5ij 60.0 

5iv 120.0 


Pyrogallol stains tissues and clothing black and is too irritating to em- 
ploy about the eyes or genitalia. A greater objection to its use, however, 
is the fact that it may suddenly be absorbed in sufficient quantities to cause 
serious systemic poisoning; in rapid cases there are cyanosis, dyspnea, con- 
vulsions and collapse, but in the slower cases chills, diarrhea and vomiting, 
acute nephritis with dark scant urine, and sometimes jaundice and glyco- 
suria, are the outstanding symptoms. The indications are to empty the 
gastro-intestinal tract with emetics and purgatives, apply heat to the body, 
and stimulate; there is no specific antidote. 

10. Betanaphthol. — This drug is probably less effective than pyrogallol, 
but it is also less dangerous; systemic poisoning of the phenol type may 
occur, however, from absorption through the skin, though the recorded 
cases are few. It is used in ointment in the strength Of 5 to 10 per cent; the^ 
prescription contains 10 per cent: 


IJ. Betanaphthol : Suj 12.0 

White wax 5ij 8.0 

Hydrous wool fat 5i Sij 40.0 

Petrolatum to make 5iv 120.0 


or the following “peeling paste” of the N.F. may be applied for a short time 
twice a day: 

1^. Betanaphthol Skus 6.0 

Precipitated sulphur 8J 30.0 

Petrolatum Siij 12.0 

Soft soap to make Sij 60.0 
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LUPUS ERYTHEMATOSUS- 

Lupus erythematosus is a chronic inflammatory skin disease charac- 
terized by the insidious development of small, pink, dry, macular patches 
with grayish adherent scales: which patches, both by extension and coales- 
cence, form well-defined, thickened areas, varying in size from a small coin 
to the palm of the hand or more, and having in their center one large or 
several small thin, colorless or whitish, atrophic scars with gaping follicular 
orifices. The sites of predilection of this disease are the scalp, the regions 
about the ears, the cheeks, and the bridge of the nose; perhaps the next 
most frequent site is the backs of the hands. The mucous membranes are 
involved in about one fourth of the cases. When the lesions occur on both 
cheeks with a connecting bridge across the nose, the most typical distribu- 
tion of all, the ‘‘butterfly appearance” is often glibly referred to — an unfor- 
tunate designation, for certainly in the vast majority of cases these patches 
resemble no butterfly ever seen or heard of. 

The etiology of this malady is entirely unknown. The cases usually 
begin between the fifteenth and thirtieth years and run an erratic course 
throughout the rest of the patient's life, though spontaneous disappearance 
sometimes occurs. There are no constitutional symptoms, and the patient’s 
welfare is disturbed only insofar as the unsightliness of the afflic'-tion alters 
his or her environmental reactions. The acute disseminate variety of the 
disease, with its severe general symptoms and grave prognosis as to life, 
is too rare to concern us in this book. 

THERAPY 

Local Treatment. — .r-Ray, radium, carbon dioxide snow, ultraviolet light, 
high-frequency current — all these agents have more failures than successes 
to their credit, though instances of brilliant results with any of them may 
be cited. So, too, it is with the local application of drugs. I list below the 
remedies most frequently employed, but can only say that in my own 
experience in a large dermatological clinic, and from personal (M)mmunica- 
tions with dermatologists and a perusal of their literature, these agents 
have been found one and all to be sadly lacking in their ability to con- 
sistently produce the kind of results that are occasionally reported follow- 
ing their use. 

1. Sulphur. — ^This drug is usually applied once or twice daily in oint- 
ment; the prescription contains 4 per cent, but it may be increased in 
stren^h: 


I^. Precipitated sulphur gr- xx 1.2 

Petrolatum to make 5i 30 0 


2. Sulphur and Salicylic Acid. — ^These drugs are used in combination to 
be applied in ointment once or twice daily, or alternated with the sulphur 
alone; the prescription contains 4 per cent sulphur and 10 per cent salicylic 
acid, both of which may be gradually increased: 


Precipitated sulphur ® 

Salicylic acid 5 iji 12.0^ 

White wax , Sjj 8.0 

Hydrous wool fat S i 3 ij 40.0 

Petrolatum to make Siv 120.0 


3. Lotio Alba. — ^This is a mixture of sulphurated potassa (U.S.P.) and 
zinc sulphate, usually applied once or twice daily. The following prescrip- 
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tion is for the mild form of the lotion, with which the treatment is usually 
begun; for a full description of the use of this lotio alba, see page 675. 


Zinc sulphate Z\\ 8.0 

Sulphurated potassa 5 ji 8.0 

Water to make 8iv 120.0 

4. Ichthyol. — ^This drug is applied once or twice daily in ointment or 
collodion in 10 per cent strength. 

Ichthyol ifR^v 3.0 

Petrolatum to make 8i 30.0 

or 

Ichthyol njjxlv 3.0 

Collodion (not the flexible) to make Si 30.0 


5. Phenol. — Pure liquid phenol is washed over the lesions once a week 
with a cotton applicator. 

6. Phenol-Lactic Acid. — The following mixture is applied with a glass 
rod over the surface of the lesions once every ten days to two weeks: Phenol, 
1 part; lactic acid, 4 parts. The parts should first be cleansed with ether. 

7. Trichloracetic Acid. — ^This substance is painted on the lesions with a 
cotton applicator once a week, the parts having first been cleansed with 
benzine to facilitate penetration. 

8. Arsenic. — Equal parts of arsenic trioxide and acacia are made into a 
paste with a saturated solution of cocaine hydrochloride and spread over the 
diseased area, though no more than a square inch at a time should be 
treated. The paste is allowed to remain in i)lacc for twenty-four to forty- 
eight hours, when the slough is removed by poulticing. 

9. Pyrogallol (Pyrogallic Acid). — ^This substance is applied in ointment 
twice a day to small areas for two or three weeks, the sloughs being re- 
moved from time to time by poulticing; the prescription contains 20 per 
cent, but this strength is sometimes doubled: 


IJ. Pyrogallol 5iss 8.0 

Rosin cerate 5 iv 15.0 

Petrolatum to make 5i 30.0 


10. Quinine and Iodine. — The patient is given 7^4 grains (0.5 Gm.) of 
quinine sulphate three times daily for five to seven days, during which time 
the lesions are painted with the tincture of iodine once each day; after a 
week, during which the crusts are removed either spontaneously or by 
poulticing, another course of treatment is given. 

Gold Salts Intravenously. — Gold salts of the type of M0llgaard^s “sano- 
crysin,” which have failed to win much support for themselves in the treat- 
ment of tuberculosis, seem to have found a place in the treatment of lupus 
erythematosus. At present in the United States, gold and sodium thio- 
sulphate, introduced by Schamberg and Wright in 1927,,, is the most exten- 
sively used preparation, though all those employed in Europe (triphal and 
krysolgan, principally) have their advocates here also. In matters of dos- 
age, reactions and results there are probably no differences of note now that 
all the more toxic* salts are no longer used. 

Results , — As with all new therapy, enthusiasm ran high in the begin- 
ning but is now abating somewhat. There is no doubt that a large pro- 
portion of cases is favorably influenced and some apparently cured; prob- 
ably 50 per cent altogether are helped considerably, but recurrences are 
beginning to be seen, so that it is not yet possible to know the duration 
of tlie effect with certainty. 

Dosage , — ^The high dosage formerly used has been very considerably 
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reduced and observers are able to report just as good results with the 
much smaller doses. I cannot review here all that has been written upon 
this subject, but believe that the present dosage and treatment plan of 
Driver and Weller (1931) represents average conservative practice: (o) 
An initial dose of 10 mg., followed one week later by 20 or 25 nig. and 
increased 10 mg. per week up to 50 mg., (b) in resistant cases the maximum 
dose is cautiously increased to 75 mg. and occasionally to 100 mg., (r) ten 
weekly injections with a rest period of four weeks between courses, con- 
tinued until jsuccess or failure is apparent; the giving of as many as 100 to 
150 injections to a patient has been several times reported, (d) if treat- 
ment is continued after untoward symptoms have developed, drop to 5 mg. 
or less and carefully determine patient’s tolerance. 

Monash and Traub (1931) have made ]ireliminary report on success- 
ful local injections. They are not giving the drug intravenously in this 
series, but instead injecting into the diseased area, either intradermally, sub- 
, cutaneously or under the mucosa, 10 to 25 mg. in 1 per cent concentra- 
tion, with the addition of 0.25 per cent novocain. The slight swelling is 
controlled by cold applications. 

Reaefiom . — The immediate reactions consist in (n) the anaphylactic 
type, much like the nitritoid reaction to the arsphenamines, (b) mild febrile 
reactions with malaise and headache, which may last a few hours to several 
weeks, (e) metallic taste in mouth. The delayed reactions usually occur 
after the second or subse(|uent injection ami may last for only a few hours 
to several weeks: Digestive disturbances, stomatitis and gingivitis, al- 
buminuria, hepatitis and jaundice. Skin reactions, resembling lliose of 
arsenic or mercury and usually characterized by pruritus, may be very 
serious, such as fatal exfoliative dermatitis. Focal reactions of the Herx- 
heimer type also occur in the lesions; these are numerous unusual types 
of skin rea(d;ion which cannot be described here. 

Wiirtzen (1926) has placed the number of deaths ascribable to gold 
injections at 18 per cent of cases treated, but this figure is by no means 
representative of what occurs today \vith the use of much smaller dosage. 
However, the various compounds should be emi)loyed only with the greatest 
care. It would seem that the definite contraindications to their use are 
disorders of kidneys, liver or spleen; active tuberculosis anywhere in the 
body; evidences of a lowered resistance; pregnancy; acute lupus eryth- 
ematosus disseminatus ; severe gold reactions. Throne et aL (1932) feel 
that an increase in bhiod sugar and decrease in chlorides and urea nitrogen 
are early signs of imiiending reaction, and that certainly at the first sub- 
jective signs — dryness of mouth and pruritus — treatment should be stopped 
and the use of sodium thiosulphate as antidote begun. Barber (1929) has 
recommended glucose injection. Throne also counsels the removal of any 
discoverable foci of infection before instituting treatment with gold. 

Bismuth. — Recently, attention has been given to the possibility of using 
bismuth intramus^'-ularly as in syphilis, but no definite conclusions can be 
drawn from the work as yet except that the toxicity is much lower and 
the risk of aggravating a tuberculous lesion is eliminated. MacKenna 
(1931) is obtaining good results with the local application of a 10 per cent 
ointment of bismuth oxychloride. 


ECZEMA-DERMATITIS 

That the identical process of spongiosis characterizes both eczema and 
dermatitis venenata histopathologically is now agreed. The occurrences are 
erythema, intercellular epidermal edema, microscopical and later macro* 
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scopical vesicuIatioD, with or without the appearance of small isolated sub- 
vesicular papules. The lesions weep when the vesicles rupture and encrust 
when the high-fibrin exudate coagulates; scaling occurs if the keratinization 
process is much interfered with, and continued inflammation causes the 
skin to thicken with exaggeration of the normal lines (lichenification), and 
to lose its elasticity. However, there is one school of investigators which 
holds that when this state of affairs is set up by endogenous and undis- 
cernible causes we must call it eczema, all cases arising from demonstrable 
and exogenous sources (such as ivy, primrose, cosmetic, pollen, etc., poison- 
ing) then carrying the remaining designation, dermatitis. The other group 
of observers recognizes no such distinction and considers the terms “eczema” 
and “dermatitis” to be quite synonymous — ^the position which is taken by 
Jadassohn in Breslau, Bloch in Zurich, Urbach in Vienna, indeed, by nearly 
all the Continental dermatologists except Sabouraud and his school in 
Paris; in England, Norman Walker, in the United States, Highman, Pusey, 
Cole, Becker, Stokes and others champion the view. I shall present the 
therapy of the condition from this standpoint, but can only express the 
hope in passing that tlie gods who preside over these matters will soon see 
fit to send us a good serviceable name for the entity, so that one who goes 
about much in the clinics may have that at least to cling to. 

THERAPY 

1. General Considerations 

Matters, etiologic and otherwise, bearing directly upon therapy have 
been the subjects of very intensive investigation throughout the world in 
recent years, and in America alone, since the appearance of the first edi- 
tion of this book, have given rise to at least four reviews of importance — 
those of Highman (1931), Becker (1931), Cole (1932), and Stokes (1932). 
From these, and a few other reports to be mentioned, I shall endeavor to 
devise a brief, practical statement of the larger phases of the subject as 
seen today. Attention to local therapy will then follow. 

The Metabolic and Endocrine Factors. — It is now apparent after a good 
many years of exhaustive and expensive research that tliere are no meta- 
bolic and endocrine disturbances underlying eczema-dermatitis with any sig- 
nificant regularity. Therefore routine blood chemistry and basal metabolic 
studies are probably not justified, nor is the routine administration of 
glandular products, or of calcium or any of the alteratives. Urbach, Folin, 
Pillsbury and their several associates arc finding evidences of local dis- 
turbances of metabolism in the skin But not such as can be determined by 
study of the general functions. 

Splenic Extract , — I think that there is good reason lo be extremely 
skeptical of the value of splenic extract about which there have recently 
been a number of enthusiastic trumpetings; Wien and Perlstein’s (1933) 
review indicates little more than that it has limited usefulness in lessening 
pruritus and shortening the acute phase in eczema, though they believe 
it to be of more value in urticaria, dermatitis herpetiformis and secondary 
toxic exfoliative dermatitis. Purified extract of hog spleen is used: a daily 
subcutaneous injection of 2 cc. for seven days; injections on alternate days 
for the second week and twice or thrice weekly during the third and fourth 
weeks, depending of course upon the clinical response. There is frequently 
a local painful reaction and sometimes a general reaction with chili, fever 
and general malaise. 

The Neurogenic Factor. — These dermatoses rarely heal in persons whose 
emotional apparatus is being often battered, for, as Sack (1927) has pointed 
out, the skin occupies perhaps the largest single place in consciousness and 
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has the widest and most varied sensory appeal and the richest vasomotor 
and other nerve supply in the body. Well does Stokes say, mycosis may 
even be influenced by the stock market, and eczema by a course in French." 

The Allergic Factor. — The importance of allergy in the causation has 
come to be generally recognized; indeed, Bloch and his school are main- 
taining that all cases are allergic in origin, but I think that not many ob- 
servers are as yet willing to go that far. It is nevertheless certain that a 
most thorough search for the possible allergic factor should be made in 
every instan.ee. Poison ivy, primrose, hair and f]ir dyes, inks (the Sunday 
rotogpvurc section), face powders, and a host of other domestic and in- 
dustrial substances are already convicted, as are also a number of foods. 
Sensitization studies are often very difficult and the manifestations quite 
fickle in these cases, sometimes being present and at another time being 
absent, or sometimes being present but apparently without significant re- 
lationship to the symptoms. Doubtless tlie allergic response goes up and 
, down with the responsiveness of the sympathetic nervous system to fatigue 
and irritation, as Stokes asserts, so that a patient who cannot wear a certain 
fur jacket this season but can do so the next may not be putting us to shame 
at all, but rather showing conclusively how much the allergic state is bound 
up with other affairs; perhaps our perky Miss by flaunting her coat flouts 
those stubborn fellows only who will see merely the immunological phases 
of the subject. I have suggested a connection of some sort with the fluctua- 
tions of tlic acid-base balance, but certainly have offered no proofs that 
this is so. 

The reader must turn back to page 317 and study the subject of allergy, 
its detection and methods of treatment. The usual injection methods of 
desensitization have upon the whole been disappointing in the skin cases; 
the withholding of convicted foods is much more often rewarded by instant 
improvement. It seems to me that the methods devised by Rowe for the 
detection and treatment of food allergy are going some day to serve us ex- 
cellently in eczema-dermatitis. Urbach, in Vienna, is apparently really 
obtaining good results with the peroral administration of peptones, but I 
wonder if his method of administering colonic irrigations to tlie patient 
while in a bath-tub or water-bed will eventually prove worth while. 

In the approach to the very difficult problem of infantile eczema-dermat- 
itis, all the food constituents have had their day of shame, but all save only 
the proteins have been able to raise their heads again. The theory of Towle 
and Talbot (1912) that fat intolerance underlay many cases was never 
really borne out by any subsequent investigations, and it seems that now 
it has been given the coup de grace by tlie failure of eczema-dermatitis inci- 
dence to drop coincident with the fat deprivation of the present period of 
economic distress. A few babies with mushy odorous ("pig-pen") stools and 
a pronounced blue reaction to the iodine test will improve when the starches 
are greatly restricted, and the ones with acid, green, loose stools will be 
helped by sugar restriction, but it is quite likely that such digestive dis- 
turbances only serve to make easier the wrong kind, or rate, or whatnot of 
protein absorption from the intestine. However, that there is oftentimes 
an intimate relationship between infantile eczema-dermatitis and protein 
sensitization has been several times reaffirmed since Blackfan first pointed 
it out, in 1916. I think the table of Smyth et ai (1931), whose findings 
practically paralleled those of O'Keefe and Rackemann (1929), is of con- 
siderable interest in showing the frequency with which the various food 
proteins give positive reactions. (Table 58 on the next page) . 

Unfortunately, however, these findings do not necessarily mean that 
withdrawal of the offending substance cures the disease. Smyth et aL ob- 
tained spectacular relief from dietotherapy alone in only about 30 per cent 
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TabiiE 58. — ^Ai.udrggn F^tjCENcr in Positive Reactohs Having Infantile Eczema- 

Dermatitis 


Allergen Tests 

Positive 112 Negative 48 

Allergen Frequency in Positive Reactors 


WTTcat 44 

Milk 32 

Orange 12 

Oats 11 

Potato 9 

Corn 0 

Peas 4 

String beans 4 

Rice 3 

Harley 3 


Inhalants 

Pollens 6 

Feathers •'i 

Wool 1 

Horse dander 1 

Orris root 1 


of their large series; 32 of the 47 successfully treated cases were from the 
test-positive group, and 15 from the group with negative skin tests. In 18 
additional patients tlie diet was shown to be decidedly a factor though not 
the only one — 15 gave skin reactions and 3 did not. The degree of reaction 
is by no means indicative of the part jdayed by the sensitization, for, as 
Hill (1931) has well remarked, no infant who has the hyperacute type of 
sensitization is likely to have eczema, for the ingestion of the offending 
protein makes him so immediately ill that it is quite obvious what is causing 
liis symptoms, and i.hc food is immediately removed from the diet. On the 
other hand it is (piite possible that a sensitization may be too slight to give 
a positive test and yet be enough to cause eczema-dermatitis; for instance, 
those cases that give a negative test to cow^s milk and clear up nevertheless 
at once when this is removed from the diet. The large proportion of infants 
giving positive tests to egg white in all series studied to date has been a 
puzzling observation, for in most of them egg has usually not yet been in- 
cluded in the diet. Ratner (1931) has obtained some evidence that the 
fetus can be sensitized in utero, but the tentative explanation of Smyth vt al. 
is also of speculative interest: They feel that the molecular weight of egg 
albumin may be the common denominator of all protein molecules, that 
other proteins arc multiples of egg al{)urain, and that further sensitization 
depends on combinations or arrangements which follow some law of mul- 
tiples or factors of digestive change. 

Hill and Stuart (1929) have developed an easily available and digestible 
milk-free food for use in cases of milk sensitiveness. The product, which 
is known as Sobee, is composed of soy bean flour, barley flour, olive oil, 
sodium chloride and calcium carbonate. It contains {^dequate amounts 
of the necessary minerals and of vitamin B, but must be supplemented 
by orange juice and cod liver oil for the other vitamins. Six level table- 
spoonfuls of this food arc added to 7 ounces of water, 1 fluidounce of 
the mixture containing 17 calorics. Unless the stools arc loose, Hill adds a 
level tablespoonful of a mixture' of maltose and dextrin to this mixture, 
which raises the carbohydrate percentage to approximately 7. Hill uses the 
Sobee in all cases in which there is a positive skin test to milk protein or 
in very severe cases even if the test is negative; in all others evaporated 
milk is used. He discontinues it if no improvement has occurred in two 
weeks; he has been successful in about half the cases, but he says (1933): 
‘Tf the eczema is due to milk, it will be cured with Sobee feeding.” Smyth 
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et ah have found some infants unable to take Pobce, apparently because of 
sensitiveness to barley. 

Many pediatricians have observed that the boiling of milk for four to 
six hours, the prolonged boiling of all foods, or the substitution of evap- 
orated or dried milk arc often helpful measures. standard brand of 
evaporated goat's milk is also used with advantage. 

Focal Infection as a Factor. — It is a very delinitc and probably correct 
clinical impression that a focus of infection somewhere in the body has a 
very deleterious influence on eczema-dermatitis. Obviously, every effort 
should be made to eradicate foci, but bewaring in mind the “high-strung” 
nature of many of tliese patients, the pursuit of the (‘lusive foe must be made 
with the utmost calmness and even hisure. 

Types of Skin. — The person with the dry, icliihyotic, parchment -like 
skin will be better in summer or in warm climat(‘s because of the increased 
sweating, but the prognosis in him is unfavorable for the reason that his 
type of skin is definitely hereditary and so lie begins his eczema-dermatitis 
career with a tendency which is incurable. He needs to avoid soap and to 
use greases plentifully, tends to become easily inf(‘ctcd, and should probably 
not be given roentgen therapy, “which makes a bad matter worse by causing 
glandular atrophy.” In the opposite type, the person with an oily, seborrheic 
tendency, Stokes feels that there is a definite indication for reduction of 
carbohydrates in the dietary, since the process is probably closely bound 
up with the carbohydrate storage mechanism and metabolism in the skin. 
In these cases the scalp, which is always concerned in the seborrheic process, 
must be treated, sulphur will be found to be almost specific when properly 
used, and there is a definite indic^ation for the use of the roentgen ray to 
reduce the activity of the sebaceous glands. Prognosis is better than in the 
ichthyotic type. 

A good ointment for use after the bath by persons with excessively dry 
skin is the following: 


Hydrous wool fat 5v 20,0 

Glycerite of boroglycerin 5ij 00.0 

Petrolatum to make 5 » v 120.0 


Pyogenic and Mycotic Factors. — Pustular complications point to the 
necessity to employ mild wet antiseptic dressings and later ammoniated 
mercury ointment, beginning with not above 1 or 2 per cent concentration. 
or-Rays are to be used cautiously but' ultraviolet radiation may be of some 
value. Those who are investigating the metabolism of the skin feel that 
here also the carbohydrate intake should be reduced. With regard to the 
mycotic factor, it can only be said that undoubtedly many cases of so- 
called “epidermophytosis” (see p. 651) are really eczema-dermatitis, and 
conversely that some cases of eczema-dermatitis have a mycotic factor 
which is uppermost. Certainly many cases of epidermophytosis that are 
resistant to the ordinary treatment will be found upon careful rcstudy to 
have become eczematous, particularly beyond the borders of the original 
mycotic affection, and are being aggravated perhaps by the application of 
strong karatolitics. 

2. Local Treatment 

Early Stage. — In the vesicular stage the use of wet dressings is the 
method of choice. They should not be applied with an occlusive covering, 
such as oiled silk or paper, but in such way as to gain the additional soothing 
and antipruritic effect of evaporation. Potassium permanganate is accep- 
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table in 1: 10,000 to 1: 15,000 strength; the prescription contains approx- 
imately 1: 8000. 


9. Potassium permanganate 
Water to make 



0 06 
500.00 


Of course saturated solution of boric acid may also be used, but the per- 
manganate solution is not apt to become excessively irritating if inad- 
vertently allowed to dry, as the boric acid may occasionally do. Lead or 
aluminum acetates are also much used because they are astringent and tend 
to lessen exudation, and are also to some extent antipruritic, but they are 
often too irritating to be borne by acutely inflamed tissues. The diluted 
solution of lead subacetatc of the N.F. was deleted from the U.S.P. because 
too weak for most purposes; it is best to write for U.S.P. solution of lead 
subacetate and direct the patient to dilute it with 10 to 20 parts of water. 
The solution of aluminum acetate (N.F.) is to be diluted with 5 to 10 parts 
of water. Abramowitz (1931) calls attention to the undeserved disuse of 
full-strength alcohol for w^et dressings when there are no open lesions. 

In excessively itching cases the alkaline colloid bath is often helpful. 
Fill the tub half full with water just at body temperature, add a cupful of 
sodium bicarbonate, and then place in a cheesecloth bag 3 cupfuls of pre- 
viously boiled oatmeal, and squeeze it in the bath until the water becomes 
opalescent. Such baths may be taken for ten to twenty minutes several 
times daily. Afterward the patient is to be patted dry and may have a 
boric acid, or the official rose water, ointment lightly applied; or the body 
may be powdered. In some patients, 1 quart (1 liter) of vinegar to the 
tub of water has antipruritic effect. 

Some patients do not bear wet dressings w’ell and must be treated with 
such lotions as will coat the lesions, or perhaps even with powders. The 
N.F. calamine lotion 


IJ. Prepared calamine SjSiiss 40.0 

Zinc oxide SjSiiss 40.0 

Glycerin Siiss 10.0 

Solution of calcium hydroxide to make Oj 500.0 


coats well but will crust if allowed to dry too much between applications ; 
it is to be removed with sw^eet oil, not water, or with the oil and egg-yolk 
method of Glaze (1924) ; Thoroughly and gently work oil into the skin and 
then add a small quantity of egg yolk (one yolk will serve for twenty or 
thirty cleansings if used economically), and briskly work up an emulsion; 
the addition of a few drops of water helps. Rinse in cool water. In some 
patients the content of inert powder in the calamine lotion is too drying and 
irritating, but they will often find a mixture of it and sweet oil in equal 
parts very soothing. 

A simple powder for dusting on dry or wet lesions is the following: 

r 

Q. Boric acid 3ii 8.0 

Zinc oxide Si Siiss 40.0 

Talcum to make Siv 120.0 

The substitution of salicylic acid for the boric acid, in equal quantity, will 
make the powder antiseptic, but of course such a mixture must be used with 
extreme caution on acutely inflamed lesions. A menthol-boric acid combi^ 
nation, with talcum to make it stick, is often remarkably antipruritic: 

1). Menthol gr* 3d 2.5 

Boric acid Sij 60.0 

Talcum to make Siv 120.0 
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Sometimes before using such a powder it is of advantage ^to sponge the 
anet^d area with hot sodium bicarbonate solution and tiien apply the 
powder after merely mopping off the solution. 

™ore active antipruritic effect, 1 to 2 per cent each of phenol and 
menthol may be added to the calamine lotion, but of course open' or very 
acutely inflamed lesions contraindicate this application. 

In some acute cases, particularly of infantile eczema-dermatitis, White's 
crude coal-tar ointment may be used from the very beginning, taking care 
that the preparation is made according to the corrected formula, and that 
a properly prepared tar is used: 

Crude coal tar 5«s 2.0 

Zinc oxide 5ss 2 0 

Petrolatum 5 j 30.0 


^ The crude coal tar is often used full strength as a paint, particularly for 
' application to the cheeks and the resistant lesions behind the cars. With 
infants also it is nearly always necessary to prevent scratching; tying the 
wrists and ankles loosely to the sides of the crib is usually found to be the 
best method. A light masturbation splint, applied just above the knees, 
will effectively prevent rubbing with the feet. Wool should not come in 
contact with the body, and in some cases it is best to dress only in a diaper 
in a draped crib with an electric bulb to keep it warm. Pilcher (1927) 
writes as follows of epinephrine to relieve the excessive itching: “The hypo- 
dermic dose was from 0.1 to 0.3 cc. of the 1: 1000 solution, seldom more than 
0.2 cc., however. This is somewhat large in comparison with the usual adult 
dose, but harmful effects were not seen. Occasionally pallor of the face 
and extremities (from vasoconstriction) was noted, of but a few minutes' 
duration without other signs of toxicity. It is my impression that the 
relatively large dose is necessary for effective results. Tlie infants varied 
somewhat in their reaction to epinephrine, for instance, one of 9 Kg. weight 
was relieved of its suffering with 0.15 cc. and became quite pale with 0.2 cc., 
while a 5.5-Kg. infant of about the same age required 0.2 cc. for results 
and showed pallor only with 0.3 cc. The relief is usually striking, is noted 
promptly, often within two minutes, just as it is in urticaria, and may persist 
for an hour or more, and not infrequently the patient falls into a restful 
sleep.” 

Special Antidotal Me.\sures in Ivy Poisoning. — ^The vesicles and bullae 
should be punctured and drained and the parts then thoroughly washed with 
soap (generous lather) and water. In washing and rinsing it is important 
to bear in mind that the object is to get rid of the irritant, therefore the 
soaping and rinsing must be done in the direction away from the unaffected 
parts; i. c., wash from the elbows down toward the hands and rinse in the 
same way. If the area is then rinsed or wiped over with alcohol, which is a 
solvent for the poison, this too must be done in the direction away from 
the unaffected skfn. Gasoline also is a solvent to be used in the same way. 

Lead . — Lead preparations, such as the lead and opium wash of the N.F. 
(lead acetate, 17.6 Gm., tincture of opium, 35.0 cc., water to make KXK) cc.) 
are not so popular now as formerly; at best they merely precipitate the 
poison, which must then be washed away. 

Sodium Sulphite and Phenol— Sutton says that a saturated solution of 
sodium sulphite, to which 0.5 per cent phenol has been added, has served 
him well; the following should be written: 


R. Exsiccated sodjum sulphite (XJ.S.P. IX) 

Phenol 

Water to make 


Sviij 

^gr. XV 


250.0 

5.0 

1000.0 
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Formaldehyde and PhenoL — Hessler has satisfactorily used formalde- 
hyde and phenol; he writes: “My usual formula is: solution of formalde- 
hyde (formalin), 5 cc.; saturated aqueous solution of phenol (1:15), 10 cc.; 
distilled water to make 100 cc. (to this may be added a drop of methylene 
blue solution, as blue is a color that leads people to pause about using in- 
ternally. To disguise the phenol odor, to wliich some object, a drop of some 
essential oil may be added). In dispensing I supply a 4-drachm vial with 
a swab in the cork and with the directions: Apply freely the first time; after 
that use, sparingly every few hours as needed. . . . The hardening and tanning 
effect of formaldehyde must be considered and explained to patients. The 
earlier the solution is applied, the better the effect.” 

Zinc Sulphate , — Irving writes enthusiastically of the use of zinc sulphate. 
“All irritation and even eruption can be prevented if it is used immediately 
after exposure. If used within twenty-four hours after exposure or ten 
hours after the appearance of the vesicles, it will abort the attack. If the 
case is not seen until the deeper layers of the epidermis are involved, the 
cure is slower but just as sure. To abort an attack, use 10 grains (0.6 Gm.) 
of zinc sulphate to 1 ounce (30 cc.) of water. For later treatment, use half 
strength.” 

Ferric Chloride and Paraffin . — McNair has championed ferric chloride 
and paraffin. “The effect of ivy poisoning is much like that of a burn, and 
the treatment suggested resembles that used successfully during the war in 
burn cases. The affected parts are first bathed with ferric chloride solution, 
to neutralize the poison. The skin is dried and melted paraffin is painted 
over it. A thin sheet of cotton is laid over the wound, and this also is 
covered with paraffin. The affected area is thus protected from air and 
from rubbing, and new skin is given a chance to grow.” The paraffin may 
also be swabbed on, as is often done upon the face. 

Benzoyl Peroxide . — Lainson (1931) has stated that very great relief 
follows upon the application to the lesions of benzoyl peroxide as a dusting 
powder in a considerable proportion of cases, but points out the inadvis- 
ability of using the substance in this form because of its high inflammability 
and explosibility. A paste made from the powder and a lubricating jelly 
containing glycerin is said by him to be just about as effective and to be 
nonexplosive and no more inflammable than a bandage. 

Whole Blood Injections . — Grimes (1931) has reported a series of 20 cases 
in which 10 cc. of the patient^s own blood was drawn from a vein and im- 
mediately reinjected into the gluteal region; the symptoms disappeared so 
rapidly that he suggests some sort of. specific action. It will be interesting 
to have a further report of the use of the method. 

Subacute Stage. — After the more acute symptoms have subsided, the 
use of creamy pastes and salves may be begun, cither for protection from 
clothing and dirt in the milder cases, or to tide over the period of subsiding 
inflammation in those cases in which it is apparent that the use of stronger 
stimulating and keratolytic agents will be later necessary.. They are spread 
over the lesions like butter. Unna’s soft zinc paste is much used: 


IJ. Zinc oxide 30.0 

Precipitated calcium carbonate 5j 30.0 

Linseed oil Sj 30.0 

Solution of calcium hydroxide 8j 30.0 


Lassar^s zinc paste has a small amount of salicylic acid (2 per cent) , which 
is slightly stimulating, and it is of such consistency that, if hydrous wool 
fat is substituted for half the petrolatum, a liberal dusting with talcum 
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powder will form a crust on top of the application that requires little further 
protection from the clothing. 


Salicylic acid 

Zinc oxide 

Starch 

Petrolatum 

Another well-known paste is that of Boeck: 

Glycerin 

Starch 

‘ Talcum 

Solution of lead subacctate to make 


Rf. vl 

2.5 

5i 

30.0 

Si 

30.0 

Sij 

00.0 

Siij 

12.0 

.')vj 

24.0 

5vj 

24.0 

Siv 

120.0 


Some observers of large experience like to use iehthyol in tliis stage; Becker 
(1931) favors the following: 


1^. Iehthyol (sulphomited bitumen, N.F.) 4.0 

Zinc oxide 

J^^trolatum to make . . . . ^iv 120.0 


In using any of these pastes or salves, w'ater should not be employed for 
their removal; use sweet oil, or the method of Glaze (see p. 668). 

Chronic Stage. — ^Before applying any of the stimulating and keratolytic 
agents in effective strength, it is good practice to try out the sensitiveness 
of tlie skin with a very mild stimulant; for instance, the ichthyol-zinc paste 
above, or one can proceed to the use of salicylic acid and the tars by first 
applying the following, in which each of tlie active ingredients is present 
only to the extent of 0.5 per cent (therefore, doubling those two figures 
would give 1 per cent, tripling 1.5 per cent, quadrupling 2 per cent, etc.). 

IJ. Salicylic acid . . . pr. iiss 0.1.5 

Pine tar . Kr. iiss 0.15 

Zinc oxide . . , . ?)ij 8.00 

Petrolatum to make 5i HO. 00 


The best of the available tar preparations are pine tar, coal tar and oil 
of cade. For any of them, dosage must be doterminorl in each individual 
case; as previously stated, the coal tar is often surprisingly well borne in 
high concentration. Tlie oil of cade, which is prepared from juniper wood, 
has perhaps the least unpleasant odor, but all of the tars are nasty messes. 
The prescription on page 669 is a satisfactory basic one for coal-tar therapy, 
or any of the tars may be combined with salicylic acid, as in the prescription 
just above on this present page. Perhaps it is of some value to know that 
the wood tars arc acid in reaction and the coal tar alkaline. 

Sulphur may also be used in any proportion if the patient’s tolerance is 
first carefully tested; the seborrheic greasy type will bear it best and derive 
the most benefit from it. In the following, 3 per cent is combined with 1 
per cent of salicylic acid, and an ointment instead of paste base is used. 


IJ. Precipitated sulphur 3ss 2.0 

Salicylic acid gr. x 0 .6 

White wax 5j 4.0 

Hydrous wool fat 5v 20.0 

Petrolatum to make Su CO.O 


If greater, cerate-like consistency is desired, paraffin may replace the wool 
fat and be increased up to 50 per cent. 

Resorcinol concentration must also be gauged by each patient’s indi- 
vidual reaction; it is best perhaps to begin with 1 or 2 per cent, but less 
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than 5 per cent is rarely effective on thickened areas; it is occasionally 
carried up to 20 per cent. The prescription contains 6 per cent; 


IJ. nef(orv.‘jnol gr. jdv 3.0 

White wax Si 4.0 

Hydrous wool fat 5v 20.0 

Petrolatupi to make Sij 60.0 

For more prolonged application, the paste base woidd be substituted. 


Ammpniated mercury is also very useful at times; in the following 
prescription, 6 per cent is combined with 20 per cent of the liquid tar prep- 
aration of the N.F.: 

Ammoniated mercury gr. xlv 3 0 

Solution of coal tar oiij 12.0 

Hydrous wool fat 5i, 30.0 

Petrolatum to make S ij 60.0 


There is twice as much wool fat as petrolatum here because of the necessity 
to incorporate the large amount of fluid; the anhydrous fat would be even 
better. 

Local treatment of some sort is necessary in practically all cases of 
eczema-dermatitis, but it is by no means certain that in a given case the 
same preparation will be serviceable for all lesions. At times acute weep- 
ing areas on one portion of the body will demand wet dressings while lichen- 
ified areas elsewhere are being treated with the tars, salicylic acid, etc. 
Utmost cooperation on the part of the patient is of prime importance. 


BOILS 

(Furunculosis) 

Boils are acute, deep-seated, circumscribed inflammations of sebaceous 
glands or hair follicles; the causative organism is probably a staphylococcus. 
In the beginning the skin is smooth, tense and red, but in a few days the 
head of the elevation either becomes pustular or the whole mass becomes 
boggy ; at this point the boil either discharges its pus and necrotic tissue or 
retrogresses without rupture. There may be a great many boils present at 
one time on various portions of the body surface, and in some cases new 
‘‘crops” continue to ai)pear for many months. The individual lesions are* 
very painful and the patient is extremely uncomfortable, but the malady is 
seldom dangerous to life except in the diabetic or nephritic, or if the boils 
are on the face or upper lip. Of course, a crop of boils superimposed upon 
an acute infectious disease, such as typhoid, is a very serious matter. 

THERAPY 

Gteneral Measures. — ^The individual suffering from this aflSiction should 
be given a complete physical examination, during which the discovery of 
some debilitating constitutional disease may furnish the key to the therapy. 
The elimination of demonstrable foci of infection has sometimes been foL 
lowed by rapid improvement, but’ by no means regularly. There is some- 
times success) more often failure, with stock or autogenous vaccines. The 
attempts of Greenbaum and Harkins (1930) , and of Weise <1930) , to induce 
immunity by injection of the filtrable products of the staphylococcus, are 
being watched with interest, but I imagine many observers will agree with 



BOILS 


673 


me that there is nothing to date in any reports on the use of vaccines or 
toxins in furunculosis that proves the results to be any different than might 
be expected from simple nonspecific protein therapy. That the results ob- 
tained with bacteriophage are explainable upon any other basis also remains 
to be shown. The following case report of Cipoilaro and Sheplar (1932) 
will serve to indicate the method and also the results that 1 am sure every- 
one is seeing at times. But let us make haste slowly here* in the matter of 
ascribing all credit to the bacteriophage; I have seen even more marvelous 
results follow the use of sulphuric acid, as in the prescription below, but in 
neither of the 2 cases could I ever be sure that the water without the drops, 
or with some other drops, might not have done just as well. 

A. H., a man, aged thirty-eight, a tinsmith, had lieen sulToring from recurrent and 
multiple furuncles for the pjist six years. He had many fiininoular lesions scattemd over 
both arms. A culture of the pus revealed pure St'iphylococcus aureiiSf which wjis readliy 
susc^tible to our bacteriophage. 

He received a total of twenty-three injectk)ns of phage at daily intervals. These 
»were given into the arm in 1-cc. doses. Locally, the furuncles wcTe given a]>plictitions of 
wet dressings of bacteriophage and normal .saline solution. One-fourth cc. of bacterio- 
phage was injected into some of the larger lesions. This patient was entirely c-ured, and 
no recurrence was reported almost a year later. 

The drugs used internally in the attempt to put a stop to the attack are 
legion, which probably means that none of them are consistently of value. 
I therefore set down here only those prescriptions that I believe to be most 
often employed — as to the rationale of their use perhaps the least said the 
’ better. 


Rumex mixture: 

Potassium acetate 25 vj • 24.0 

Tincture nux vomica 5ij HO 

Fluidextract of rumex to make 51v 120.0 

Label: 1 teaspoonful after meals. 

or 

Startin’s mixture: 

I^. Ferrous sulphate 5i 4 0 

Dilute sulphuric acid (U.S.P.) ?>iv 15.0 

Magnesium sulphate Sj 30 0 

Syrup of ginger Rj 30.0 

Water to moke Riv 120.0 

Label: 1 teaspoonful after meals and upon retiring, or 4 tca8pooi\fuls b^orc 
breakfast. 

or 


R. Dilute sulphuric acid (U.S.P.) . . .* . . . 
Label: 20 drops in water after meals. 


Riij 


90.0 


or 


R. Calcium sulphide 

Lactose sufficient to make twenty-four capsules. 
Label: 1 capsule after meals and upon retiring. 


gr. vj 


0.4 


Young (1926) has reported 9 cases of boils and carbuncles cured or 
improved by the intravenous use of mercurochrome-220; for the technic, 
see page 163. 

Local Treatment, — do not believe that there is any known substance 
that will abort the lesion when applied locally; the heavy application of 
full-strength tincture of iodine while the furuncle is still small probably has 
the best reputation. To hasten its maturation, in order that the contents 
may be evacuated spontaneously or with the aid of the knife, hot com- 
presses are sometimes of value, though it is often very difficult to accelerate 
the pace of a boirs development. Certainly linseed or any other kind of 
special poultice (honey, sugar, bacon, bread and milk, or the what-nots of 
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household medicine) has no advantage over the plain water beyond the 
requiring of less attention after it is applied, but the addition of an anti- 
septic, such as 1 tcaspoonful of compound cresol solution to the pint of 
water, is of value in protecting the surrounding skin. To make a linseed 
poultice, .add 1 part linsc;ed meal with constant stirring to about 3 parts of 
boiling water to make a thin dough; spread about ’/{> inch thick on cloth 
and fold the edges to prevent escape; cover with oiled silk and cotton after 
applying. The poultice may be reheated as often as needed. The body 
should be kept absolutely clean by a daily bath with hot water and soap; 
4 ounces (120 Gm.) of boric acid may be added to the small tub of water. 
It is well after the bath to pat the body dry with a clean towel rather than 
to rub it, a procedure that will lessen the liability to spread of the infection 
by contact, and also protect any small pimples that might be present from 
abrasion and consequent greater liability to infection. Underclothing and 
bedclothing should be changed daily. 


ACNE 

Acne is an inflammatory skin disease symmetrically involving the face; 
sometimes, also, the interscapular or sternal regions are involved, and 
occasionally the whole back. The skin is greasy, contains many blackheads 
(comedones) , and the acne lesions, which are at first papular, then become 
pustular, and finally dry up with more or less crusting. The essential 
process in the disease is a functional overactivity of the sebaceous glands, 
combined with a follicular hyperkeratosis; upon this is superimposed pus- 
tulation, and, at times, deep-seated granulomatous infiltration. The causa- 
tive organism is believed to be Bacillus acncs, with the ordinary staphylo- 
cocci as secondary pyogenic invaders. Acne is essentially a disease of 
adolescence, but a considerable proportion of the cases persist well into 
middle life. The first appearance of the disease in an individual past twenty- 
five should cause the physician to enquire into his or her occupation (tar, 
oils, paraffin, chlorine) , search for foci of infection, determine whether iron 
or cod liver oil are being taken, and question regarding the use of goiter 
preventives. Shelmirc (1928) has traced a number of late appearing acne 
cases to the ingestion of iodized table salt. 

THERAPY 

General Measures. — The acne phtient should be given a thorough 
physical examination, and especially should a careful histpry of past ail- 
ments be taken, for the elimination of chronic foci of infection has occa- 
sionally been rewarded by rapid improvement. Usually, however, the 
rnalady responds all too slowly to any type of treatment. Tonics and laxa- 
tives should be given if indicated, but here, as everywhere else, I am opposed 
to the routine employment of drugs “to keep the bowels open"' unless con- 
stipation is actually shown to exist. Startings mixture is used in nearly 
every case at some time; cannot someone determine for us how much it is 
really worth? 

Startin’s mixture: 


Ferrous sulphate 


4.0 

15.0 

30.0 

30.0 

ion n 

Dilute sulphuric acid (U.S.P.) 

3iv 

Magnesium sulphate 

Syrup of gin^ 

:;ii 

Water to mid^e 


Label: 1 teaspoonful after meals and upon retiring, 
breakfast* 

or 4 teaspoonfuls before 
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Yeast should certainly be left to the quacks. 

Local Treatoent. — The things necessary are to get rid df the blackiieads, 
cleanse and disinfect the skin as much as is possible, and apply a keratolytic 
agent. The face should bo bathed in hot water until it becomes quite red, 
the blackheads pinched out, or preferably removed with an extractor, all 
abscesses incised and drained, the face again bathed in hot water to which 
1 teaspoonful of the compound solution of erc‘sol has been added to the pint, 
and then the keratolytic should be applied. At the New York Skin and 
Cancer Hospital it was formerly, and probably still is, the custom to write 
for lotto alba in strengths designated as *'2 ply,” “4 ply” and “6 ply.” The 
prescription below is for the 2 ply lotion; the 4 and 6 ply were obtained 
by keeping the total quantity of the lotion constant but doubling and 
trebling the two active ingredients. 

I^. Zinc sulphate o » j 0 

Sulphurated potassji . . OU ><.t) 

Water to make Jiv 120.0 

This is to be applied at night and washed off in the morning with hot 
water and some such gritty soap as hand sapolio; it has also been recom- 
mended that potassium nitrate be added to the water in the proportions of 
30 grains (2 Gm.) to the pint (500 cc.). After drying, talcum powder to 
which has been added 1 drachm (4 Gm.) of sulphur to the ounce (30 cc.), 
should be freely dust('d on. This treatment, because of its violence, has 
frequently to be interrupted by periods during wdiich only cold cream is 
used at night and calamine lotion (see p. 668) during tlu» day. 

Vaccine Therapy. — From 1909 to 1913, the vaccine treatment of acne 
occasioned very considerabh' interest and w^as given an extensive trial, 
especially in England and the United States; then it apparently died the 
death. In 1923, Howard Fox sent a questionnaire regarding this type of 
therapy to the seventy-nine members of tlie American Dermatological 
Association; of the seventy-one who replied, a trifle over 50 per cent found 
the acne bacillus vaccines of more or less value, whihi 75 per cent gave 
similar answers regarding mixed vaccines. This was surprising until a study 
was made of the qualifying statements, when it appeared that only **in 
certain instances” did most of the observers find the vaccines of value. Fox 
concludes from his study that “the majority of denruitologists have either 
wholly or partly given up its use. Good results have undoubtedly been 
obtained by a few investigators aft(;r i)atient efforts wdth special technic. 
In the hands of the majority, the results in general have bei‘n unsatisfactory. 
The weight of ©pinion is that mixed vaccines (of both acne bacillus and 
staphylococcus) arc of more value than those of acn(^ bacillus alone. Stock 
and autogenous vaccines arc considered by the majority to be of equal 
efficiency. Whatever value these vaccines may possess is restricted to their 
use in selected cases, chiefly of the pustular type, or as an adjuvant to 
other methods of treatment. The action of vaccines is slow, and improve- 
ment is often temporary.” 

Sutton writes (1926) that for two years he has beem using an autogenous 
colon vaccine, made from bacilli obtained from the patient's stool, with 
very encouraging results. “It is probable that the benefit derived is not 
due to a specific action, however, but is simply dependent upon the injection 
of a foreign protein, to which the patient is already sensitized.” 

Ultraviolet Light. — ^This agent is highly capricious in its effectiveness, 
just as is natural sunlight. It always seemed to me that the only cases 
deriving more than a superficial specious benefit from its use were those in 
which considerable peeling of the skin was induced; but its success even in 
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cases burned to this extent was far from predictable in my day. Dermatolo- 
gists tell me that its status has not changed in the relatively few years since 
I have had any intimate experience with this type of therapy. In the liter- 
ature I have been unable to find a recent study of its use with controls. 

Viosterol. — In a preliminary communication, Doktorsky and Platt 
(1933) record marked improvement in 90 per cent of their series of 35 adult 
patients given 10 drops of viosterol daily and increasing during two weeks 
to 20 drops daily; improvement was sustained throughout the period of 
treatment. 

X-Ray Therapy. — It would seem that the x-ray is the most valuable 
agent so far made available for the treatment of stubborn cases of acne, 
but this has been true only since the relatively recent introduction of the 
Coolidge tube and the intcrruptcrless transformer. It should be needless to 
say that the treatments are to be given only by one who is specially trained 
in this work; every physician who has .x-ray equipment, and even most of 
the self-styled x-ray specialists, cannot qualify. The indications, as set 
down by Fox, in 1923, still apply: 

‘‘Even if it is admitted that nearly every case of acne can be cured by 
the roentgen ray, it would certainly not be advisable to use this agent in 
sucli a routine manner. There are many cases of a mild type that are 
amenable to other methods of treatment, both local and general. There is 
no doubt that improvement may result from surgical measures (such as 
expressing comedones and opening abscesses), from soap frictions, peeling 
lotions, the quartz lamps, etc. Most of these methods have their disadvan- 
tages, however. Some are disagreeable to the patient, and, at best, their 
action is much less permanent than irradiation, relapses occurring with dis- 
couraging frequency. After considerable experience with such methods . . . 
I have come to the conclusion that except in mild cases of acne, nothing 
but time and the roentgen ray will effect a permanent cure. For such cases, 
I feel that, with carefully controlled modern technic, the roentgen ray can 
be used as a routine method of treatment.^^ 

Fox obtained satisfactory results in about 60 per cent of 191 cases with 
an average of thirteen treatments; in MichaeFs (1928) series of 191 patients, 
53 per cent were cured by one course of 10 or more treatments, and 12 per 
cent were greatly improved. Parkhurst (1932) has reported cure in 84 per 
cent of a series of 335 patients with an average course of thirteen weeks. 


WARTS 

Warts, as is well known, are seen principally in children, but they may 
develop for the first time in adults. The most frequently encountered types 
are: The small, flat, so-called “juvenile” warts, occurring principally on the 
face and backs of the hands; the larger excrescences, knowm as verruca 
vulgaris, with a predilection for the backs of the h^nds and wrists, but also 
occurring on all other parts of the body; and the projecting, filiform, narrow- 
based type, seen principally on the face and scalp. The cause of warts is 
unknown, though they seem to be auto-inoculable. 

THERAPY 

Local Treatment. — Perhaps the most valuable method employed at the 
present time is fulguration; the lesions turn black and drop off several days 
after treatment. The use of x-rays is often enthusiastically lauded, and 
recently radium also; doubtless the results are excellent in most cas^, but 
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it seems to me that warts are veiy benign affairs in which to use these 
potent and dangerous agents; certainly 'only skilled dermatological radiolo- 
gists should be permitted to give such treatments — most of the self-styled 
experts cannot qualify. For the treatment of single lesions in which tem- 
porary unsightliness and a certain amount of scarring arc not objected to, 
the use of ethyl chloride, the curet, and silver nitrate arc ciuite effective: 
The site is frozen with the ethyl chloride (which in itself is said to be effec- 
tive in destroying warts), the lesion is quickly curetted out, and the wound 
is^ then thoroughly treated with the silver nitrate stick. Carbon dioxide 
snow is often effectively used. The following are examples of the great 
variety of caustics and keratolytics that are applied; they sometimes 
succeed in accomplishing the removal of the lesions, but the process is usually 
very tedious. 

(a) Salicylic acid. 

I^. Salicylic acid 5isa G O 

Collodion 5j ^<0.0 

Label: Touch the wart two or thrc‘o times daily with the solution, having 
previously removed the adherent collodion. 



Salicylic acid 


6.0 

Chloral hydrate 

. oiiss 

10.0 


Collodion 

Label: As above. 

5j 

30 0 


Salicylic acid 


0.0 

Mercurous chloride 

. . . . Kr. XV 

1.0 


Lanolin 

Label: Apply to wart several times daily. 

5v 

20.0 


(6) Arsenic . — ^This drug is usually applied in the form of Fowler's solu- 
tion (U.S.P. solution of potassium arsenite), first softening the lesions by 
the use of a 5 per cent solution of potassium hydroxide. A modified Mars- 
den paste (Hare) may also be applied if the warts are few: 


1^. Arsenic trioxide 

Acacia 

Cocaine hydrochloride . 

Glycerin 

Water to make a paste. 


gr. Ixxv 5.0 

gr. Ixxv 5.0 

gr. XXX 2.0 

1QPXXX 2 0 


This is applied on gauze and kept in place for twenty-four to thirty-six 
hours; the slough is then poulticed away. This is radical treatment. 

(c) Strong Acids . — Chromic ‘‘acid" is applied in 20 per cent solution. 
Nitric acid is applied full strength with a glass rod and neutralized with 
salt solution when it has corroded deeply enough. Trichloracetic acid is 
applied in liquid form with a glass rod. 

(d) Vleminckx^s Solution. — ^This, the solution of sulphurated lime of the 
N.F., is made as follows: Mix 165 Gm. of calcium oxide with 250 Gm. of 
sublimed sulphur and add gradually to 1750 cc. of boiling* water; boil, with 
frequent stirring, to 1000 cc. and maintain this volume by additions of 
water while boiling for one hour; cool, strain, and decant the clear brownish 
liquid after standing. Pusey writes that “the solution has served me well 
in many of these troublesome cases. The method of application that I have 
found most effective is to put bn a small dressing, just a little larger than 
the wart, wet with full-strength Vleminckx's solution, and held in place by 
adhesive plaster. This is left on over night, and repeated until irritation 
is produced; then it is used less frequently until the wart disappears, or 
until, in case of plantar warts, the d^iccated homy massi can be dug out." 
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S3rBtemic Treatment. — I do not believe that any warts other than those 
of the so-called “juvenile” flat type ever respond favorably to internal med- 
ication; even in this flat type the results are extremely variable, but the 
following three drugs are worth trying in turn. 

(a) Mercurous Iodide (Protoiodide of Mercury). — A ^ -grain (0.015 
Gm.) tablet is taken after meals three times daily for several weeks; in 
favorable cases the warts gradually disappear. White introduced the 
method, in 1925, since when its value has been several times attested. 

(b) Sulpharsphenamine. — Sutton announced, in 1926, that he had suc- 
cessfully treated 5 cases with this drug. “The average dose has been (T.4 
Gm., and only sulpharsphenamine has been employed. The drug is dis- 
solved in a minimal amount of sterile water, and injected directly into the 
gluteal muscles. In each instance, only one injection was required. Further 
reports, from other observers, would be of interest.” 

(c) Nitrohydrochloric Acid. — Several years ago, while treating 2 patients 
with nitrohydrochloric ac.id for the relief of hay fever, the disappearance 
of ^several flat warts was observed in each patient. Thinking that I had 
stumbled by accident upon something of value, I at once went to the litera- 
ture and found that the drug had long been used for the purpose. Since that 
time, I have used it in 2 additional cases; in one it was entirely successful, 
and in the other a complete failure. In a single case of the vulgaris type of 
wart it also failed. I used the same prescription that has been advised in 
the treatment of hay fever: 


IJ. Nitrohydrochloric acid (noi the dilute) Sivss 18.0 

Water to make jiv 120.0 


Labe] : 1 tcaspoonful in water after each meal. (N.H. : Do not permit 
the use of <?athurtics not prescribed by physician, as there is some 
slight danger of calomel being (converted into mercuric chloride by this 
acid.) 

Other observers have employed more dilute solutions, but since it has 
been sho\vm that this strength can be safely taken for a month or more, I 
believe the percentage of successes with the drug can probably be increased 
by use of this stronger preparation; the matter should be put to the test. 


HERPES ZOSTER 
(Shingles) 

Herpes zoster is an acute inflammatory skin disease characterized by 
the appearance of crops of vesicles seated upon erythematous bases along 
the course of one or more of the peripheral sensory nerves, the sites of pre- 
dilection being the thoracic, lumbar, brachial and supra-orbital regions. In 
the average case the lesions dry into crusts and disappear in a week or two 
with little or no accompanying pain, but in severe cases there may be many 
successive crops of vesicles that persist for a long time and become pustular, 
rarely even gan^enous; pain of a neuralgic character is usually severe in 
these cases, and in the elderly there is often much pain though the eruption 
be slight. The disease is now generally conceded to be a specific acute 
infection of the posterior root, gasserian or geniculate ganglia, or paragang- 
lionie tissues, with secondary manifestations in the skin; a few observers, 
however, maintain tliat it is an atypical form of chickenpox, but the evi- 
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dence so far brought forward in favor of such a view is of very doubtful 
value (see the recent reviews of McCormick, 1931. and Traiib and Tolmach, 
1931). 


THERAPY 

The eruption runs a self-limited course that apparently cannot be mod- 
ified by treatment. Indeed, in most cases the only indication is to protect 
the lesions from traumatism and subsequent infection. For this purpose it 
usjaally suffices to apply a dusting powder of thymol iodide and cover the 
parts with cotton held in place by adhesive strips. For the n‘]ief of mod- 
erate pain the usual analgesics arc used: Acetylsalicylic acid (aspirin), 5 
to 10 grains (0.32 to 0.65 Gm.) ; acetphenctidin (phenacetin), 5 grains (0.32 
Gm.) ; or amidopyrine (pyramidon), 5 grains (0.32 (ini.). In severe case.s 
the pain is not so easily relieved; resort to the opiates can of course be had, 
but codeine sometimes does not suffice and the objections to the prolonged 
^sc of morphine arc olivious. Of the many local applications devised for 
the relief of this pain, only two are, I believe, of relatively uniform value: 
The occasional spraying of the skin over the affected ganglion with ethyl 
chloride; and the application of paraffin as in the treatrmmt of burns 
(method on p. 723). Sidlick (1930) has reported very siicc(‘.ssfiilly upon 
the use of injections of pituitrin, as suggested some years ago by'Vandel. 
Fifty-four patients were given injections intramuscularly of 0.5 to 1 cc. at 
twenty-four-hour intervals; most of them reriiiired only two injections but 
a number required three and one as many as six. He found pregnancy the 
only contraindication to the treatment and (jccasional momentary faintness 
the only untoward effect. Niles (1932) lias also obtained good results in a 
smaller series. Rugglcs (1931) has reported excellent results in 15 cases 
from the intravenous administration of sodium iodide; routinely he em- 
ployed a 20-cc. solution of 30 grains (2 Gm.) on the first, second, fourth 
and seventh days, but several of the patients did not require the full course. 
Both Sutton and Stelwagon state that a mild galvanic current (1 to 5 ma.) 
is often of very great service in persistent neuralgias. The positive elec- 
trode is placed over the affected ganglion, the negatives drawn along the 
course of the nerve backward toward the cord; it is recommended that the 
current be used during ten or fifteen minutes each day. Freude (1931) has 
resorted to paravertebral novocain injections in several of these cases. 


ANAL AND GENITAL PRURITUS 

There are many ascertainable causes for itching about the anal and 
genital regions, such as constipation, anal fissure, hemorrhoids, pinworm 
infestation, leukorrhea, diabetes mellitus, etc. Removal of the cause will 
bring complete relief in many instances, but there also exists a class of cases 
to which the won! “idiopathic” can be correctly applied, since they are 
associated with no demonstrable etiologic factors and respond but .poorly 
to the milder type.s of treatment, 

MILD LOCAL THERAPY 

Absolute cleanliness is essential. The parts should be washed after 
every defecation, and the genitals several times daily. Oftentimes the ap- 
plication of a hot wet pack for a fi^w minutes after washing brings relief 
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which persists for a half hour or more. The following are examples of the 
antipruritic ointments that are most frequently used: 


IJ. Yellow mercuric oxide F;.** 

Hydrous wool fat o |i 60-0 

Petrolatum to make Siv 120.0 

IJ. Ammoniated mercury 

Hydrous wool fat Sji * 60-0 

Petrolatum to make 8iv 120.0 

Crude cool tar Siij 12.0 

Zinc oxide . 5 |ij 12.0 

Petrolatum to make jiv 120.0 


The amount of coal tar contained here, 10 per cent, may be much 
increased. 

It. Phenol gr. xl 2.4 

Zinc oxide 3iij 12.0 

Ointment of rose water (U.S.P.) to make Siv 120.0 


Menthol gr. xx to xl 1 . 2 to 2 . 4 

Ammoniated mercury ointment (U.S.P.) 5j 30.0 

Zinc oxide 5l. 30 0 

Anhydrous wool fat Su 00.0 

Lime water to saturate and make ointment. 

It. Ethyl ami nobenzoate (benzocaine) 5 hi 12.0 

Salicylic acid gr. xlv 3.0 

Hydrous wool fat to make Siv 120.0 

It. Benzyl alcohol Siss 0.0 

Hydrous wool fat to make Sii 00.0 


RADICAL LOCAL THERAPY 

(a) Alcohol Injections. — At the Johns Hopkins Hospital, Stone has been 
utilizing the destructive effect of alcohol for a good many years; most of 
his patients are greatly relieved for a relatively long time. The patient is 
placed under light general anesthesia, and the whole area is prepared as 
for any other operation. Then, using a small syringe with a small needle, 
to avoid placing too much alcohol in one spot or delivering it under too 
great pressure, 95 per cent alcohol is injected subcutaneously at punctures 
about ^ inch apart until the whole field is “stippled.’^ Only 2 to 4 drops 
are injected at each puncture, and th*e injections are carried up to about % 
inch from the anal margin, but they are not made withijn the anal canal 
itself. The scrotum, labia majora, and folds of the groins have been injected 
without resultant trouble. The area is then sponged off with a wet alcohol 
sponge and no dressing applied. There is only slight after-soreness and the 
itching is abolished at once. Too large an amount of alcohol injected into 
any one puncture, or the placing of it in instead of under Ihe skin, will cause 
a slough. 

In Stone’s (1926) more than 200 cases, relief was obtained for from three 
months to several years, the average being six to twelve months. The 
treatment may be safely repeated when the symptoms return. 

(b) Quinine and Urea Hydrochloride. — 1 quote from tlie paper of 
Moorer (1924), who developed this method of treatment: 

“Under thorough infiltration of the skin and subcutaneous tissue ex- 
tending % inch beyond the area affected,, with 0.5 quinine and urea hydro- 
chloride solution, itching is at once arrested; excoriations rapidly heal, and 
within a few days the skin resumes its normal smoothness and luster. 
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Anesthesia, however, persists for from several days to as many weeks, and, 
at the expiration of this period, a second and sometimes a third infiltration 
is or may be required. It has not been necessary to employ a fourtli in- 
filtration in any case thus far treated, as the causative factor is searched 
for, and, if found, eliminated durinpc the days of freedom from itching 
produced by tliis simple measure. Occasionally, one injection suffices, and 
the patient remains away for months; but he finally returns to have skin 
tabs removed or other operative rectal procedure which he was told in the 
first instance would be needed to insure permanent relief, attended to. 

“The technic consists in rendering the part clean with water, a good 
soap, and a soft sponge; application of a solution of mercurochromc-220- 
soluble as an antiseptic, and the injection of a small area with 1 per cent 
procaine as a starter. The remainder of the diseased skin is then infiltrated, 
after which the underlying subcutaneous structure is ballooned out with 
quinine and urea hydrochloride solution until the patient complains on 
, resuming a chair tliat he is ^sitting on a cushion.* Tha precautions to be 
observed are as follows: 

“1. A decided neurotic element exists in all pruritus cases; therefore, it 
is wise to administer hypodermically % grain (0.015 Gin.) of morphine 
before beginning this treatment, for the prevention of shock; otherwise, 
profound depression, resembling greatly the first few hours succeeding a 
grave surgical operation, is likely to follow. 

“2. Not more than 10 cc. of 1 per cent procaine should be used, but 
quinine and urea hydrochloride solution from 0.25 to 0.5 per cent strength 
may be used in any necessary quantity, as much as 200 or 300 cc. (tjuinine 
and urea hydrochloride solution in greater than 0.5 per cent strength may 
produce a slough or an unpleasant induration). 

“Results in a number of cases have been as good as with a Ball or I>ynch 
operation, and infinitely better than with the cautery. The pressure on 
the terminal nerves produced by the forcible injection of fluid in large 
amount brings about a temporary paralysis equal in duration to that pro- 
duced by severance of their filaments with a knife, and to the mind of the 
average patient is much more acceptable.” 

(c) X-Ray and Radium. — Both these agents are of very great value in 
the treatment of severe cases, but they arc not to be carelessly used; at once 
most valuable and most dangerous agents they are. As I have repeatedly 
stated in this book, only specially trained radiotherapists should be per- 
mitted to use x-ray or radium in treatment ; the vast majority of the self- 
styled “x-ray men” cannot qualify. 


SCABIES 

Scabies, is an infectious disease caused by an animal parasite, Acarus 
scabiei, the female of which incites the itching by burrowing into the skin in 
order to lay her eggs. These burrows, which are tortuous and marked by 
a slight elevation at one end and a grayish speck at the other, can be seen 
with a strong hand lens. The sites of predilection are the dorsal surfaces of 
the webs between the fingers, the anterior axillary fold, the lower abdomen, 
the nipple region in the female; and the shaft of the penis in the male. In 
cleanly individuals the spread is usually not beyond these points, but in 
dirty individuals and in severe,, cases the whole body may be involved, 
though the face and scalp nearly always escape. In children the palms and 
soles are also often infested; superimposed eczematous and impetiginous 
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lesions are also frequent in young patients and in patients of any age who 
do not resist the desire to scratch excessively. The disease probably never 
disappears spontaneously. 


THERAPY 

The older method of using sulplmr to combat scabies is to make an oint- 
ment of 20 per cent sulphur, 30 per cent soft soap (or up to 20 per cent 
potassium carbonate) to facilitate access to the parasites by softening. 
Fantus (1930) advocates the use of the following formula, in which there 
is 10 per cent oil of cade for antipruritic effect: 

1^. Oil of cade Siij 12.0 

Precipitated sulphur . Svj 24.0 

Soft soap - . . Si3i 36.0 

Petrolatum 5 iss 48.0 

The i>atient must first take a soaking bath, followed by brisk towelling, 
then rub the ointment into the body, powder with talcum if desired, and 
go to bed. Repeat on each of throe to five nights, removing the ointment 
if necessary during the day. The b(Hlclothes should be sterilized by boiling 
or formalin on the last day. All members of the family must be treated. 
Soothing ointments and baths will easily control sulphur dermatitis should 
it appear. 

De Mello (1931) has reported the successful use of compound solution 
of cresol, whicli is painted over the entire body below the neck. ‘^The treat- 
ment is repeated once or twice, and at the end of a week, if any evidence of 
furtluir trouble is found, the treatment is again repeated.*^ It is looked upon 
as superior to tlie older sulphur method in being less ^^messy'^; dermatitis 
has apparently been no more severe than that following sulphur. 

The Danish method of treating scabies has shown itself to be superior 
to all others. First used in Copenhagen by Ehlers, in 1911, it was described 
by Lomholt, in 1920, the report being based upon 678 cases treated during 
the course of the preceding five years. All of these patients were cured in 
twenty-four hours, without a single relapse. In 1924, Greenwood reported 
the results in 84 cases treated at the Massachusetts General Hospital; of 
these, all were cured in twenty-four hours, except 3 who had not followed 
directions, results which have been obtained very widely since. I quote 
Greenwood ^s description of the ointment and the method of employing it: 

“1. One Kg. of sublimed sulphur is mixed willi 2 Kg. of 50 per cent 
solution of potassium hydroxide (as free from water as can be obtained) . 
Gentle heat is applied until reaction ceases and the solution becomes clear. 
When the proce'ss is complete, one should be sure that the sulphur is in 
excess to a slight degree. 

‘‘2. Petrolatum, 225 Gm., is mixed with wool fat, 225 Gm., without heat. 

“3. To this mixture is added 375 Gm. of the solution of sulphur and 
potash mentioned above. • 

‘*4. To 40 Gm. of 20 per cent sodium hydroxide. solution is added 28 Gm. 
of zinc sulphate. The mixture is agitated thoroughly until reaction ceases, 
poured on filter paper, and w^ashed thoroughly; then the washed precipitate 
is added to the foregoing. 

“6. Liquid petrolatum is added to obtain a total weight of 1000 Gm. 

“6. Five Gm. of oil of bitter almond is added to check the somewhat 
disagreeable odor of hydrogen sulphide. 

‘*The important elements in the ointment are the sulphides of potassium^ 
on which its activity depends, a production of hydrogen sulphide taking 
place when the ointment is placed on the skin. 
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“The directions for use of the ointment as given in the original article 
are, briefly, as follows: The patient receives an ordinary cleansing bath, 
dries himself thoroughly, and afterward rubs the whole of his body, except 
his head, carefully with the ointment. The ointment must cover all the 
skin, but hard rubbing is neither required nor desirable. The patient ought 
then to wait for a quarter of an hour to give t!ie ointment time to get into 
the skin; after this he can go to bed. Tlie next day, at about the same hour, 
he receives a bath and fresh underclothing, and the treatment is finished. 
Meanwhile, all his clothes have been disinfected. We have followed theae 
directions in our eases, in addition insisting on the disinfection of the 
bedding. 

“In our experience with scabies we have found it commonly necessary 
to treat the entire family, and in such eases the three- or five-iiay treatment 
■ is often an almost insurmountable obstacle to a cure because the family will 
not, or cannot, carry it out thoroughlj^; and it is in such cir(*uinstanccs that 
' the twenty-four-hour method of treatment is of most value. With the three- 
or five-day treatment we frequently liave a continuation of tlie itching for 
one or two weeks after the original disease is cured. This is often from a 
mild or severe sulphur dermatitis which follows the treatment. With the 
twenty-four-hour method we have not encountered such cases.” 

This ointment is now available in the United States in proprietary form 
under the name of Tilden’s Danish Scabies Ointment, manufactured by the 
Tilden Co., and Scabicide, manufactured by the Upjohn (k). In LomholUs 
series there were but 2 cases of induced dermatitis, both traced to some 
ill-prepared ointment. In Greenwood’s scries there w(‘re also 2 cases, both 
having used the ointment continuously for five days. He writes: “It is 
distinctly inadvisable to use it in this way, judging from these cases. We 
have used it in patients with delicate blond skin, us well as in the pig- 
mented, more resistant types, in children as well as adults, and have had 
no bad results when it was properly used.” 


HEAD LOUSE INFESTATION 

1. Kerosene. — ^The ordinary grocer’s kerosene is usually diluted with' 
equal parts of olive or cotton seed qil to render it less inflammable; the 
scalp is then thoroughly soaked with Ihis mixture and covered with a loose 
cloth. The head should be kept covered for twenty-four hours, after which 
the mixture is to be thoroughly washed out with soap and warm water. 
The treatment may be repeated as often as is necessary with intermissions 
of a few days. 

This treatment is fairly effective in killing the lice, but it docs not destroy 
most of the nits at the first application. The fine comb should be freely 
used between treatments. 

2. Xylol . — The usual mixture used is equal parts of xylol, alcohol and 
ether; this is of course very inflammable but evaporates quickly. One 
thorough treatment of the scalp and liair with this preparation usually 
suffices to kill all the lice and pits, but the latter adhere more tightly to the 
hairs after being killed in this way than they do while alive. The fine comb 
must be diligently employed; it is said that vinegar will wash out the nits. 
The treatment can, of course, be repeated if necessary. 

3. Larlmpiir. — ^This substance (the Delphinium of the N.F.V) is not so 
much employed nowadays as formerly, either of the two previously listed 
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mixtures being superior to it in most instances. Of the many formulae for its 
preparation, the following is perhaps the cheapest and easiest compounded: 


Larkspur seed 

Potassium carbonate 

Alcohol 

Water to make 


100.0 

10.0 

500.0 

1000.0 


Mix the seed and the carbonate with 500 cc. of water; boil the mixture 
for five minutes ; when it has become cold, add the alcohol ; strain, and add 
enough water to make the finished product measure 1000 cc. Filter, if 
not clear. 

4. Ethyl Acetate. — Schnell (1921) has very successfully employed this 
drug. The following description of his method appeared in the correspond- 
ence columns of the Journal of the American Medical Association, 78, 371, 
1922: 

‘Tor the application of acetic ether (ethyl acetate) to rid a subject of 
head lice, Schnell recommends a special type of hood, which, while fitting 
the head tightly at the outer border, so as to prevent the escape of vapors, 
has a roomy crown with sufficient space for the hair to hang loose, thus 
permitting the fumes of ethyl acetate to penetrate to all parts of the head. 
On a thin layer of absorbent material (artificial cellulose), from 5 to 10 cc. 
of ethyl acetate is distributed as evenly as possible over the hairy scalp, 
whereupon the hood is immediately applied and drawn tight across the fore- 
head by a band of porous material wdthin tlie hood and tied behind the head, 
while another band beneath the chin secures the lower portion. The lice 
are usually all killed at the end of fifteen minutes, but it is safer to leave 
the hood on for thirty minutes. As a rule, the nits are also killed by one 
application, but it is not superfluous to give a second application after an 
interval of a week, when any nits that may have escaped will have hatched 
out. He warns that in the presence of a perforated tympanic membrane, 
the ears should be protected by rubber stoppers. When the treatment is 
given by laymen, it is well that this precaution be always taken.^' 


CRAB LOUSE INFESTATION 

In addition to scrupulous cleanliness, accomplished by the frequent and 
vigorous employment of soap and water, any of the following preparations 
will usually destroy these parasites, if applied several times daily: 


IJ. Mercuric chloride : fSn. iv 0.25 

Alcohol 5iv 120.0 

Water to make 5 viij 240.0 

Mercuric chloride gr. iv 0.25 

Household vinegar 5 ii j 90.0 

Water to make Sviij 240.0 

I^. Tincture of cocculus (N.F.V) 5ij 60.0 

Alcohbl gij 60.0 

Water to make gvj 180.0 

I). Ammoniated mercury gisa 6.0 

Lanolin gj 30.0 

Petrolatum to make gij 60.0 

Ointment of yellow mercuric oxide (U.S.P.) gij 60.0 

]J. Mild mercurial ointment (U.8.P.) gij 60.0 

Xylol gsa 15.0 

Hydrous wool fat g j 30.0 

Petrolatum to make gij eO.O 
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BODY LOUSE INFESTATION 

Since delousing measures are important in the handling of typhus and 
relapsing fevers, as well as trench fever, and as these entities are certain to 
reappear in severe form in the next war, I have thought it advisable to 
give here the description of delousing procedures that appeareii in the report 
of the British Trench Fever Investigation Cojumittec in 1918 (Byam, W., 
in the Bibliography) : 

is not enough to allow a man a hot bath and to cleanse his clothing. 
Eggs are frequently present on the pubic and axillary hair and give at once 
a new focus of infestation, while tlie men at present are often returned to 
untreated beds and billets. Blankets, beds, dugoiits, hats and billets should 
all receive attention. That lice are not seen in those does not necessarily 
. mean that they are not present. While Peacock is doubtless right in his 
statement that lice spread mainly from person to person, the important 
, thing is to remove every possible source of reinfestation. In a series of 
experiments carried out at Hampstead Military Hospital, in which the 
movements of lice on febrile men were being observed, from 6 to 20 per cent 
of the lice employed disappeared in the course of the various trials, of which 
each lasted for about twenty-four hours. Careful searching did not discover 
the wanderers, though they would certainly be still in the room. Lice have 
a proclivity for wandering, and arc able to exist without feeding for a w^eek 
at ordinary room temperatures, and longer under cooler conditions. Nfittall 
records ten days at a temperature of 6 C. (41 F.) as the longest period which 
lice have been known to survive unfed. 

^'Disinfestation of Troops. For the details and working of the various 
devices for disinfestation, reference should be made to the writings of Bacot, 
Nuttall and Peacock. The following notes arc the merest summary of what 
has become a very bulky subject: 

"All men from one set of billets, huts or dugouts should be paraded 
together at the same time for disinfestation, with their blankets and kits if 
possible. The men should be shaved free of pubic and axillary hair and 
chest hair if thick. Their heads should be very closely cropped, and they 
should be given a hot bath. After the bath their underclothing should be 
smeared over with some louse-destroying grease to render them repugnant 
for a time to fresh infestiition and to destroy any nits still adhering to them. 
Every, care should be taken when removing hair not to abrade the skin, as 
careless shaving has been found to increase the incidence of other diseases* 
conveyed by the excreta of lice. The shaving or very close cropping of the 
body hair is essential, as otherwise n^ts, which are often present there and 
are not killed by bathing, remain to reinlest the man. The most satisfactory 
grease for application to the underclothing is one composed of crude un- 
whizzed naphthalene from the coke oven, 4 parts; soft soap, 1 part (Bacot 
and Copeman). That the naphthalene should be as specified is of great 
importance, and p. sample of each delivery should be tested by an expert 
entomologist. Its odor is not unpleasant to most persons and it causes 
little or no irritation to the skin. Men should be discouraged from using 
proprietary remedies, as many of these are useless, disheartening the men 
and making them sceptical about the eflBcacy of any remedy. The men 
should be carefully inspected a week after disinfestation and be urged to 
report immediately on reappearance of any lice. The entire clothing and 
bedding of men should be treated by heat or some louse-destroying solution. 

"Disinfestation by Heat. All clothing should be included in the treat- 
ment, blankets and kits, w^hen possible. The heat may be wet or dry; the 
latter is preferable, as clothing may then be worn immediately after treat- 
ment. Moist heat should never be used for leather articles. 

"To kill lice and their eggs with certainty, 55 C, (131 F.) for thirty 
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minutes, or 60 C. (140 F.) for fifteen minutes must be attained. Such 
temperatures will not disinfect the excreta of lice. The necessary tempera- 
tures for this purpose have not yet been determined. [A temperature of 
100 C. (212 F.) has since been found to be effective — H. B.] 

''The heat throughout the chamber should be as even as possible. The 
garment should be hung on rails or loosely packed to insure the heat’s reach- 
ing every part. If pegs are used, garments are apt to get torn. 

“The heat of the chamber should be indicated by a maximum thermom- 
eter placed so that it can be read from the outside. The Grant Peacock hut 
and the hot chamber adopted by the Canadian army have been found 
efficient, as also has the Serbian barrel, though the latter is small. The 
ideal device for regimental use has yet to be invented. It should be as 
mobile as a field kitchen, capable of dealing with the clothing of twenty men 
at a time, simple to work, and economical in firing. It should be capable of 
being easily loaded and unloaded, and attain the requisite temperature 
quickly. One end of the chamber should open completely, and all material 
under treatment be on a movable rack running on wheels or slides. When 
treatment is complete, this rack is drawn out, and a second, already loaded, 
thrust in. By this means a minimum of heat is lost and a maximum of time 
is saved. According to Peacock, the time usually occupied in loading, 
heating up and unloading is about equal to the time of actual disinfestation. 

“Tlie ironing of clothing, especially along the scams, with heavy hot 
irons has been found useful. It is a palliative and not a thorough treatment. 
In the German army the clothing is pressed against hot iron plates in pref- 
erence to hand ironing. 

“Disinfestation by Solutions. Bacot and Lloyd have found that all lice 
and eggs on clothing arc destroyed by soaking in a 2 per cent solution of 
either (a) liquor saponatus crcsoli fortis, or (b) compound solution of crcsol 
(crude phenol and soft soap in equal parts) at any temperature above 32 F. 
for twenty minutes. Gne per cent compound solution of cresol at from 60 
to 63 F. was found to be equally effective in twenty minutes, but liquor 
cresolis less so. The 2 per cent solutions allow a margin for the weakening 
of the solutions during qse. If fuel is scarce, such soaking may be found 
preferable to heat. 

“Fumigation. While the men are undergoing treatment, their billets, 
dugouts and huts should be fumigated, together with articles of bedding or 
clothing not treated by heat or solution. 

“The best gases to use are sulphur dioxide or hydrocyanic acid gas. The 
latter is dangerous except in buildings which can be readily ventilated, but 
it is the more certain of the two. For its production Howard recommends 
potassium cyanide (from 98 to 99 per cent), 1 ounce; sulphuric acid, 
ounces; water, 3 ounces, for every hundred cubic feet of space. 

“The percentage of the potassium cyanide should be stated when order- 
ing, as it is sold in three strengths. 

“The water and sulphuric acid should be mixed in a large vessel, and the 
requisite amount of cyanide, wrapped up in paper, dropped in. As the gas 
is released with violent effervescence at once, the operator should leave the 
room without delay. 

“Formaldehyde is useless, and it must not be thought that any gas which 
is fatal to man is necessarily so to the louse.” 



OPIUM AND COCAINE ADDICTION 

The drug addict is a constitutional psychopath, wliose peculiar weakness 
lies in the fact that he attempts by use of his drug to smooth out of life' the 
boring, monQ.tonous and fatiguing facts and memories tliat his normal 
fellowmen overcome cither by a partial immersion of tlu'inselves in the 
struggle itself, or by achieving finally, albeit for tlu' most part unconsciously, 
a rational stoicism. That is to say, he is told that by tliis firtificial means 
he can easily make his life more worth living, and thus takes his first dose 
— and in so doing confesses himself one of the weak-mimled, ne’er-do-well 
sort, for, as Sceleth has well said, there is something wnmg in the menial 
jtnake-up of an individual who will take a sniff of hiM-oin or a shot of mor- 
phine merely because someone tells him it will do him good. After tbe first 
few doses he continues to take the drug for the maintenance of whatever type 
of relief it has afforded him, and finally, though Ik* may no longer lx* obtain- 
ing any pleasurable effects, lie persists in its use because he is altogether too 
weak to face the temporary though severe suffering whicli his puny attempts 
to stop have shown him will be his lot. Of course* there* are a few neinnal 
individuals who acquire the habit by a too-long indulge*nc(‘ in a elrug after 
the pain for which it was prescribed has ceased to e‘xist as an inelication for 
its use, but the number of these is always small and the probability of their 
cure so good that they do not essentially form a part eif thi* major preiblemi 
of drug aeidiction. In Ne'w York, and pre*sumably in either citie's of the 
eastern seaboard, heroin is the drug meist employed, while* in Chicago and 
other cities of the middle west, morphine is useel be*causc of the scarcity of 
the other drug. Cocaine would seicin tei be used in the South more than in 
other parts of the country. Paregoric habitues are fairly numerous, some 
using as much as a quart a day. Opium smoking and the practice of taking 
opium by the mouth liave almost disappeared in America. 

Drug addiction probably exists to a greater extent in the United States 
than in any other country, though its prevalence here has been enormously 
exaggerated. Certainly there can be nothing like the million or more cases 
vouched for by the type of person who makes it his profession to weep 
publicly over these matters in the lay and pscudos(‘icntific prc'ss. The true 
number was probably estimated with f,air accuracy by Kolb and DuMez, in 
1924, to be 110,000, representing in their opinion a d(?creasc of approximately 
I54,C)00 since 1900. Sceleth (1924), who is certainly qualifi(Kl to speak 
on the subject, has stated his opinion that tliere have never been more than 
5000 addicts in Chicago at any one time. Also it is w'orthy of note that of 
the 98,714 patients discharged from the Marine Hospitals, operated by the 
U. S. Public Healtli Service, in 1925-26-27, only 55 were classified as drug 
addicts, though these hospitals undoubtedly get their full share of this class 
of patients. 

Morphine and heroin addiction have always been rare in Great Britain, 
and apparently have even decreas(*d in reix'iit y(*a.rs; thi.s sc*ems alw> be 
true throughout the Scandinavian countries. In G<*rmaiiy, though addic- 
tioif increased considerably aft^r the war, the total number of addict^s is 
probably relatively small and is said to be declining, though unfortunately 
the available statistics are based sblely upon the amounts of the drugs sup- 
plied by physicians. As to the position in France, Spain, Italy and the 
Balkan countries there is little information, which is true also with regard 
to Russia. I have been told that in Mexico, (Central and tropical South 
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America addiction is quite rare, but that in Buenos Aires and Rio de 
Janeiro there is a major problem such as exists in the large cities of the 
United States. In Egypt, Russell Pasha, director of the narcotics intelli- 
gence bureau, has stated, in 1932, that 282,000 of the male population of 
3,137,000 are addicted to hashish, 93,000 to opium and 54,000 to heroin. 
In British India, opium eating — ^the capsules of the poppy are inacerated 
with water and the fluid swallowed to produce euphoria — is a widespread 
practice, but it seems to be rapidly declining; however, the number of per- 
sons addicted to cocaine in association with the chewing of betel nut is 
said to be between one-fourth and half a million. Pfister^s picture of the ^ 
truly terrible victimization of Southern China is given here in my own 
halting translation of a portion of his Brief am China, in 1932: “Travel 
in Yunnan, with overnight stops in crowded rural inns, brings the cancer 
of the land, opium addiction, most impressively before one’s eyes. Yunnan 
is the land of extensive opium culture. At the time of my journey in late 
autumn the harvest was already over and all of the many fields were other- 
wise employed, but one came upon opium at every step; it was thrown 
upon the caravan tracks in heavy bundles by the coolies, openly sold in the 
stores in every village, and smoked cvcrywdierc. The bearers of my expedi- 
tion smoked it just as did the soldiers who had been given me as military 
guard from station to station. Rich and poor, priest and coolie, men and 
women, all smoke opium, but not only, as is still believed in Germany, for 
sake of the quieting and hypnotic effect, but because they want the stimu- 
lating effect. After a wearying march I w’as often able to observe how 
the fatigued bearers became fresh and ready again after several pipes. 
Of course, too much caused the opposite, sleep-producing effect. Opium 
is so cheap in Yunnan that every coolie can debauch himself in this way 
for a couple of copper coins.” It seems to me a curious, noteworthy thing 
that in another closely related population, the Japanese, addiction is un- 
known as a national practice and that the evil is being rapidly uprooted 
among the Chinese population of Formosa, now under Japanese control. 

By the middle of the summer of 1933, the international convention for 
the limitation of manufacture and the regulation of distribution of narcotics 
had received the necessary twenty-six ratifications and is now in operation 
with a central office in Geneva Illicit traffic will unquestionably be greatly 
curbed in a few years. 

THERAPY 

The only legitimate, because the only effective, method of treating drug 
addiction consists in placing the patient under the absolute control of 
incorruptible physicians and attendants, who can give their whole time to 
the prosecution of the cure, of which the following are the principal ele- 
ments: (o) Rapid withdrawal of the drug, (b) the use of some form of bella- 
donna as a ph.ysiologic antidote, (c) the promotion of elimination and the 
stimulation of the activity of the intestinal glands by tlig use of cathartics, 
(d) the employment of as much rest as possible and the use of stimulant 
drugs to support the patient during the more or less severe symptoms at- 
tendant upon the taking away of the drug. The so-called “reductive” dosage 
ambulatory treatment of addicts, defined by the U. S. Internal Revenue 
Bureau as the “prescribing or dispensing of a narcotic drug to an addict, 
for self-administration at his convenience,” has been uniformly condemned 
as a method of treatment by every competent medical authority, is pro- 
hibited by law in a number of States, arid is also prohibited by implication 
in the Harrison law and the numerous court decisions refating to it. 

The three treatments most often used are known as the Lambert-Towns, 
the Pettey, and tlie. Sceleth. I shall describe each of them here, but shafW 
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institute no comparisons, since each is effective if properly employed. The 
formulae which form the bases of these methods are cortninly open to criti- 
cism by pharmacologists, but since the object of this book is to set down a 
description of the actual uses of drugs and biologicals in practice, quibbling 
comments would seem to be out of place. Of course the details of the cure 
must be adjusted somcwliat to the patient’s idiosyncrasies and must als<» 
be considerably modified in the presence of marked cardiovascular or renal 
disease. 

1. Lambert-Towns. — Mr. Charles B. Towns, a layman, discovered and 
offered a treatment for the morphine and alcohol habits in 1904, at which 
time, however, he did not explain the ingredients of the preparation that 
he used. Later he did explain this treatment to Dr. Alexander Lambert 
of New York, who tried it and described it in 1909. Subsecpiently Lambert 
and others have published many articles on this treatment. 1 quote below 
an adequate description that appeared in the Journal of the American 
•Medical Association in 1915. 

“Vigorous elimination is the most important feature of the method, and 
is secured by the administration of compound cathartic jiills and blue mass 
or some other form of mercury. The other essential measure is the per- 
sistent use of tlie following belladonna mixture: 

Tincture of belladonna (15 per cent) <»0 0 

Iduidextract of xanthoxylujii 5i .‘iO 0 

Fluidextract of hyoscyamiis 5i 

^ “A patient addicted to morphine is given five compound cathartic pills 
and 5 grains (0.32 Gra.) of blue mass. Six hours later, if the bowels have 
not moved, a saline is given. After three or four abundant movements of 
the bowels (and not until then) the patient is given by mouth or hypoder- 
mically, depending on his habitual method of taking the narcotic, in three 
divided doses, at half-hour intervals, two thinls or three fourths of the total 
daily twenty -four-hour dose of morphine or opium to w'hich he has been 
accustomed. Observe the patient closely after tlie second dose, when about 
half the total twenty-four-hour dose lias been taken. A few patients cannot 
comfortably take more than this amount. Six drops of the belladonna 
mixture dropped with a medicine dropper are given in capsules at the same 
time as the morphine or opium, and should be repeaterl every hour for six 
hours. At the end of six hours the dose of the mixture is increased 2 drops. 
This dose is then continued at hour intervals for another six hours, when the 
dose is increased by 2 drops, and again continued at the .««arac interval, 
increasing the dose each six hours until it reaches 16 drops. It is then con- 
tinued in this amount, but is diminished or discontinued at any time if the 
patient sh.ows belladonna symptoms such as dilated pupils, dry throat or 
redness of the skin, or im^ntal symptoms. It is b(‘gun again at reduced 
dosage after these symptoms have subsided. Unusual simsitiveness to 
belladonna will usually be manifest in six or eight hours, when the dose can 
be cut dowm 2 to 4 dro[)s and then raised by 1 drop every six hours. On the 
other hand if after twelve hours the 16 droj)s have not produced dryness 
of thi) throat the dose may be increased to 18 or 20 drops every hour until 
the dryness occurs, and then the amount iiiaj^ be reduce<l. 

“At the tenth hour after the initial dose of morphine five compound 
cathartic pills and 5 grains (0.32 Gm.) of blue mass should again be given. 
If they have not acted in six or eight hours, give some vigorous saline. 
When the bow^els have acted vigorously, wdiich is usually at about the 
eighteenth hour, give half the original dose of morphine; that is, one half 
or tlirec eighths of the original total daily dose. The belladomia mixture is 
44 
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still continued, and ten hours after the second dose of morphine, five com- 
pound cathartic pills and 5 grains (0.32 Gm.) of blue mass are again given, 
if necessary followed by a saline seven or eight hours later. After the 
bowels have acted thoroughly, at about the thirty-sixth hour, the third 
dose of morphine is given, which should be one sixth or three sixteenths 
of the original dose. This is usually the last dose of morphine. Ten hours 
after the third dose of morphine, the forty-sixth hour, again give the five 
compound cathartic pills and 5 grains (0.32 Om.) of blue mass, followed 
seven or eight hours later by a saline. After the bowels have moved thor- 
oughly a bilious green stool should be expected and after its appearance 2 
ounces (60 cc.) of castor oil should be given to clear out tliorouglily the in- 
testinal tract. It is sometimes found necessary to continue the belladonna 
mixture over one or two additional cathartic periods before giving the oil. 
After giving the last dose of compound cathartic pills, and before giving the 
oil, the patients will have their most uncomfortable time, and may be re- 
lieved by 5 grains (0.32 Cm.) of codeine hypodermically. This should not 
be kept up long after the oil is given. Beginning about the thirtieth hour 
the patients should be given strychnine or (ligitalis or both every four to six 
hours. 

‘^Withdrawal pains can sometimes be relieved by ergot and strychnine, 
by massage?, sodium salicylate or by some salicylic (‘ompoimd combined with 
coal-tar products such as antipyrine, acetphenctidin or pyrainidon. Indis- 
cretions in eating or exercise two or three days after stopping the drug may 
cause a recurrence of the withdrawal pains, due? to exhaustion or indigestion. 
This trouble will (piickly disappear without narcotics. 

“Insomnia may be troublesome and may be treated by bromides, chloral 
or other hypnotic, LamlxTt’s experience* is that veronal acts badly in these 
cases. Muscular fatigue is the best hypnotic, and regidar exercise may be 
carefully taken within a we(*k after tlic discontinuance of the drug. It is 
important to build up the patients physically. 

“Morphine and alcohol addicts should be treated for the morphine 
addiction and the alcohol may be tapered off gradually. The gastritis 
usually found may causi; difficulty in retaining medicines or food. Sodium 
citrat(5 in doses of 5 to lO grains (0.32 to 0.65 Gm.) every hour will relieve 
this condition, and if necessary may be suj)plemented by 10 to 20 grains 
(0.65 to 1.3 Gm.) of cerium oxalate. 

“Cocaine and morphine addiction make a difficult combination to treat, 
but the procedure should be that for morphine, witli plenty of strychnine or 
otlier stimulant. The cocaine should d>e withdrawn at once. The patients 
may become delirious and unmanageable after the effect of the morphine 
wears off. 

“The cocainist should be tn*atcd like the alcoholic, by withdrawing 
the cocaine, giving the belladonna mixture every hour, increasing as with 
the morphine patients, and the five compound cathartic pills and 5 grains 
(0.32 Gm.) of blue mass, the first doses being taken simultaneously. At the 
end of the twelfth hour repeat the cathartics and the saline, and likewise 
at the twenty-fourth and thirty-sixth hours. After the last cathartic the 
bilious stools will appear, and at the forty-fourth or forty-fifth hour the 
castor oil is given. Ilrdess the bilious stools appear it may be necessary 
to continue the treatment (U’(*r one or two mori* cathartic i)eriods. 

“Though each patient presents an individual problem, Lambert insists 
that the plan must be adhered to closely. The cholagogue action of the 
mercury is essential and the persistent repetition of the doses of the bella- 
donna mixture so as to produce the physiologic effect is reciuired to pi event 
the craving for the drug.” 

2. Pettey* — This method was devised by Dr. George E. Pettey, of Mem- 
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phis, Tenn., in 1909. I quote below the adequate descriptiqn that appeared 
in the Journal of the American Medical Association in 1915. 

“The method of Pett(‘y in morphine addiction also employs active purga- 
tion as one of its principal features, with sedation in the form of s(*opolamine 
after the drug is withdrawn, with large doses of strychnine in the purgative 
to increase peristalsis and also aftc^rward for its supporting ciiect. The steps 
in the treatment may be described as follows: 

“On the day treatment is begun the patient may take his usual doses of 
the drug. He is required to abstain from dinner and supper, and at 4, 6, 8 
and 10 p. M., he is given the l\)llowing purgative pr(‘scription divided inU) 
four capsules: 


1^. Calomel - gr. x 0.05 

Powdered extract cascara sagnula. . ... gr. x 0.05 

Ipecac gr. j 0.005 

Strychnine nitrate .. . gr. *4 0.015 

Atropine sulphate ... gr. ..V, 0 . 00 1 3 


“No opiate and no nourishment are to be givtui the following intirning 
until the bowels have moved thoroughly. In order to insure the movenumt 
of the bowels, six or eight liours after giving the last purgative capsule, Vio 
grain (0.003 (Im.) of strychnine should be given hy]>(»<hTmieally and a half 
hour later 2 ounc(‘s (60 ec.) of (‘astor oil or a botth' of citrate of magnesia. 
Both the strychnine and the oil or saline should l)e rc‘iM‘ated (*very two hours 
until the intestinal canal has Ix'cn thoroughly empticMl, and no morphine 
should be given during this time. The thorough elimination will afford 
relief from the discomfort of abstim^ncc' from the drug and this should be 
taken advantage of to postpone the iiioriiing dose of the narcotic. When 
the demand for the drug becomes insistent, it may lx* given in not more than 
one half or two thirds tlie usual dose at the same int(*rvals at which the drug 
was formerly taken. After the purgation liberal fe(*ding may be alloweci 
until within six or eight hours before the next purgative course. This should 
be forty-eight hours from the beginning of the first purgative course, and 
may be more or less active, aeecxding to the effect obtained from the first, 
but none of the purgative ingredients should he left out, and large doses of 
strychnine are insisted on. The morphine in reduced dose, sufficient to 
keep the patient comfortable, may be coritimu‘d until the last dose of the 
second purgative course, wluai the drug is to be discontinued and no other 
opiate should be given. Six or eight hours after the second purgative course 
has been completed, strychnine hypodermically and the oil or saline should 
be repeated as after the first course, until free bowel movements occur. The 
patient will now be able to go longer before feeling the effect of abstinence 
from his morning dose, especially if he remains in bed, which he should do. 
Within six or eight hours after the time for the morning dose the patient's 
demand for relief from discomfort should be met by giving, instead of the 
opiate, Hoo grap (0.0003 (bn.) scopolamine hypodermically, and this 
should be repeated in thirty minutes. If the patient has not fallen asleep 
after the second dose a third may be given in a half hour or hour, which 
may be of the same size or double the previous dose, depending on the effect. 
This will produce either sleep or mild intoxication, in cither of which condi- 
tions the patient will not suffer. Immediately he awakes another dose of 
scopolamine, Yiqo grain (0.0003 Gm.), should be given, and repeated to 
keep up a mild belladonna intoxication and to maintain the patient free 
from pain. This impression from the scopolamine should be kept up for 
thirty-six to forty-eight hours after beginning it, and then should be dis- 
continued. During the scopolamine period and for twenty-four hours after- 
ward, 20-grain (1.3 Gm.) doses of sodium hyposulphite may be given every 
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two hours, which will supplement the effect of the calomel purgative and the 
patient will have small, bilious stools, unattended by colic or griping. 

“Convalescence will be reached on the fifth or sixth day and no further 
medication is indicated as far as the addiction is concerned and the patient 
will be comfortable. Deficient heart action during or after treatment may 
be treated by sparteine sulphate in doses of 2 grains (0.13 Gm.) every four 
to six hours.’' 

3. Sceleth. — ^This treatment was introduced by Dr. Charles E. Sceleth, 
of Chicago, in 1915, after a very large experience with it in emergency hospi- 
tal practice in that city. I quote from his own description of the method: 

“Though there are many angles to the plan, its essence rests in the 
formula: 


I^. Scopolamine hydrobromide gr. iJ* 0.0006 

Pilocarpine hydrobromide gr. ts 0.0054 

Ethyl morphine hydrochloride (dionin) gr- H 0.032 

Fluidextract cascara sag^^a iijxv 1.0 

Alcohol iqjxxxv 2.3 

Water to make Si 4.0 


“The amount prescribed and the indications for its continuance or 
modification vary with the case. Patients who are addicted to the use of 
more than 10 grains (0.65 Gm.) of morphine a day are given 60 minims (4 
cc.) of the mixture every three hours, day and night, for six days. The dose 
is reduced to 30 minims (2 cc.) on the seventh day, to 15 minims (1 cc.) 
on the eighth day, and on the ninth day to 15 minims (1 cc.) three times 
during the day only. On the tenth day the mixture is discontinued alto- 
gether and tonic treatment begun, as outlined below. 

“Addicts accustomed to the use of less than 10 grains (0.65 Gm.) of 
morphine a day and more than 5 (0.32 Gm.) are started with a dose of 45 
minims (3 cc.), which is reduced on the seventh day in a manner analogous 
to that just detailed ; while to those who have been taking less than 5 grains 
(0.32 Giii.), only 30 minims (2 cc.) are given as an initial dose. 

“The dangers associated with the use of this combination are trivial. 
Scopolamine delirium occurs in about 4 per cent of the cases. Should 
delirium develop, the scopolamine should be omitted for a few doses, and 
as the condition improves, added once more in smaller quantities. The 
greatest danger, however, collapse, does not arise from the scopolamine 
mixture per se, but is incidental to the withdrawal of the morphine. The 
tendency to collapse is undoubtedly favored by the presence of two drugs 
which act on the vagus — scopolamine, which is vago-inhibitory, and pilo- 
carpine, which is vagotropic. If the pulse falls below 40 or goes above 120 
per minute, the mixture is stopped and the patient is given the only drug 
which can offset the collapse, namely, morphine itself. The latter is injected 
in %-grain (0.02 Gm.) doses every fifteen minutes until results are obtained. 


Patients in collapse should not be given too large doses af morphine, or its 
derivatives, after treatment has been in progress for several days, as the 
dose to wliich the addict has been accustomed is likely to be overwhelming. 
The vomiting and insomnia which occur more or less constantly are not 
due to the scopolamine mixture, but occur with any treatment, and accord- 
ingly are not to be looked on as special complications. 

“It may be stated as a safe criterion that if on the third or fourth day of 
treatment by this method the pupils are dilated and react to light and 
accommodation, the patient is reacting properly and the .outlook is good. 

J'^ards the other steps in this mode of treatment, a few remarks will 

is put to bed, given three compound 
cathartic pills, foUowed by a saline cathartic (Epsom salt), and at once 
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started on the scopolamine mixture. During the first few days of the course 
the diet should be light and easily assimilable, and liquids sliould be pushed; 
the patient should drink 3 pints or more of water a day. On the tenth day, 
at which time the mixture is discontinued, strychnine nitrate, grain 
(0.002 Gm.), is given for three doses; the following day the amount of 
strychnine is reduced to grain (0.001 Gm.), which is continued three 
times a day for a week, 

*^By the fifth day, as a rule, the patient’s desire for morphine is gone. 
He then manifests a desire for a morp substantial diet and begins to put on 
weight rapidly. When the mixture has been stopped, and the patient’s 
strength permits, graded exercises, in the open if possible, are instituted with 
the purpose not only of improving his physical condition but of allowing 
him to acquire a bodily fatigue, which is recognized by all as the best 
antidote to the insomnia — ^t-he abstinence symptom most likely to persist 
and the most difficult to conquer. A warm bath of 110 F. for ten minutes, 
or a neutral bath of from 94 to 98 F. for tw^enty minutes, will often relieve 
restlessness and insomnia. Carbonated waters are very gratefully received. 

“Heroin cases should be treated the same as morphine addicts. For 
opium addicts 30 minims (2 cc.) of the mixture should be administered 
every three hours, and the ethylmorphine hydrochlorifie reduced to % grain 
(0.008 Gm.) per dose. For cocaine addicts, if it is desired to have the 
patient avoid any discomfort, he should be given Ifi minims (1 cc.) of the 
mixture every three hours without the etliylmorphine hydrochloride for 
three days; when cocaine is used alone it is always safe to discontinue it 
abruptly without anj^ treatment, as there is never any danger of collajise. 
With the morphine addict who is using 10 grains (0.65 Gm.) or more a (lay, 
however, if it is abruptly or gradually discontinued, without suitable treat- 
ment, there is danger of death from cardiacs collapse. I doubt if the system 
can assimilate more than 10 grains (0.65 Gm.) of morphine at a dose. I 
make no distinction between the patient using 10 grains (0.65 Gm.) or 60 
grains (4 Gm.) per dose.” 

Codeine Substitution. — Lambert (1931) has recently stated that when 
a properly trained staff is not available for the carrying out of such de- 
tailed treatment schemes as the above three, his new method of codeine 
substitution may be satisfactorily employed. It is described as follows; 
“The best method of giving this treatment is to calculate the amount of 
morphine, in terms of INIagendie’s solution, that a patient is taking in 
twenty-four hours, and then for a ten-day reduction, diminish the morphine 
each day about one tenth. As the morpliine i.s best given at four-hour in- 
tervals, and there arc six doses a day, the total daily amount is again di- 
vided by 6, and the amount of reduction is easily calculated in the number 
of minims of Magendie’s solution (a solution of 16 grains morphine sul- 
phate per 1 ounce of water — H. B.]. For instance, if the patient is taking 
4 grains (0.26 Gm.) a day the equivalent to 120 minims a day of Magendie’s 
solution, he is taking 20 minims every four hours; if he is to be reduced 
12 minims a day, he is reduced each day at each four-hour dose 2 minims 
of his Magendie’s solution; in this way in the ten days his Magendie’s solu- 
tion is brought down to zero. 

“But at the same time that his morphine is reduced, the codeine is in- 
creased from the second day beginning at grain (0.03 Gm.) every four 
hours the first codeine day; then 1 grain (0.066 Gm.) every four hours the 
second day; then 3 grains (0.2 Gm.) every four hours the third day; 4 
grains (0.26 Gm.) given every four hours the fourth day^ and 5 grains (0.3 
Gm ) every four hours the fifth day, continued at 5 grains every four hours 
until three days after the last dose of morphine has been givcA, when it is 
tapered off as rapidly as the discomfort of the patient permits. It is wise 
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to use the codeine phosphate because of its greater solubility, and if the 
codeine solution is made up in the same form as Magendie’s solution it is 
easily accessible, and desired amounts can be given every four hours simul- 
taneously in the same syringe as the Magendie’s solution. In this way the 
patient docs not know when the morphine ceases to be given to him. If 
this amount of codeine is not sufficient, extra doses of codeine can be given 
without harm to the patient or to his reduction treatment. This large 
amount of codeine is apt to be very constipating, and the patients should 
receive the amount of cathartic necessary to keep their bowels in good 
action; severe purging is not necessary under this form of treatment, and 
it is apt to irritate the gastro-intestinal tract. Of course, the patient^s intes- 
tinal tract should be thoroughly cleared out b(‘forc the treatment is be^n: 
it is also wise to test out the patient for the first twenty-four or fory-cight 
hours of treatment with the amount of morphine that the patient says he is 
taking, to see whether or not he is comfortable. 

“The advantage of this codeine and morphine treatment is that since 
the patients suffer so little there is no occasion for deception, there is no 
(luestion of a defense reaction for f(^ar of suffering, they get away from 
their drug without the irritability and fear of suffering that the abrupt 
methods and old forms of treatment gave them, and they arc quite 
manageable.’’ 

Narcosan, Insulin, Sodium Thiocyanate (Rhodanate).— Narcosan was 
thoroughly discredited by the studies of the Mayor’s Committee in New 
York City, in 1928-29 (see Lambert, in Bibliography). For the widely 
published claims of Bancroft regarding the value of sodium thiocyanate 
(rhodanakO in this condition, I know of no experimental, or satisfactorily 
controlled clinical, observation in substantiation. Sakel (1930) stated that 
insulin in large doses is of great assistances in the ti'oatmcnt of addiction. 
There has been no general confirmation of this claim but Howard (1933) 
has reported that in 10 cases he found that the withdrawal period was made 
easier by the use of insulin. If the patient has been taking more than 3 
grains (0.2 Gm.) of morphine daily over a period of six months or more, 
he gradually reduces the dose by half and then substitutes insulin; the 
following case report is illustrative: 


The first patient tn'ateti ])y this procedure was a doctor’s wife, aged forty- three, weight 
155 pounds, and of normal physique. She has used morphine continuously for twenty-two 
years. Most of the; time she has required 3 grains a day but for the five or si.x months pre- 
vious to admission, following the death of her husband, she has been taking 5 grains a day. 
During the first week of treatment the dosage was gradually reduce<l to 3 grains a day. 
This was aeeonqilished with no api)arent discomfort, Then insulin was substituted for 
the morphine without the; patient being told of the ehangt*. The dose 'was necessarily jir- 
bitrary but 20 units w'(*re given as an initiiil dose at the time that morphine was given. The 
patient apparently w^as not aware of the change as she w^as not uncomfortable but asked 
if the dosage had been reduced again. At the time the next dose of moryihine was due she 
w'as again given 20 units of insiuin instead. This was eight hours after she had received 
any morphine and she showed no withdrawal symptoms such as perspiration, diarrhea, 
nausea, etc. There was some restlessness characterized (chiefly by twitching of the legs. 
The pupils of the eyes were moderately dilated. At bedtime she was given 15 units of 
insulin and 10 grains of barbital. She w'ont to sleej) shortly but awoke during the night 
and was given an additional 10 units. She slept in all alx>ut six horn's. During the first 
twenty-four-hour period she was given 100 units of insulin and the consumption of food 
was leas than usual for her. "rhere w^as no evidence of hypc*riiisuliiiism, the blood sugai 
varied from 100 to 125 mg. i)er 100 cc. 

During the next forty-eight, hours in.sulin was given in lO-unit doses about every five 
hours. At the end of this time the blood sugar and blood pressure returned to normal and 
the patient was told of the procctlurc. She (expressed herself as l>eing quite well satisfied 
With the treatment and said that she had had no discjomfort. The insulin w'as continued 
for a week, 5-unit doses being given before tuciils. She left the sanitorium in very good 
physical condition. 
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THE CORROSIVE AGENTS 

The corrosives most, frequently swailowetl iicei<i(‘ntally or with suicidal 
intent are sulphuric, nitric, liytirochloric and oxalic acids, sodium or potas- 
sium hydroxide (lye), sodium or potassium carbonate, ammonium hydrox- 
ide, mercuric chloride (corrosive sublimate), and phenol (carbolic acid). 
The general symptoms of the group are: C'orrosion of the mucous mem- 
branes from the lips down to the pylorus; extreme pain, soon followed by the 
vomiting of food, shreds of mucosa, mucus, and blood that is dark brown 
due to conversion into liematin and other products; profuse bowel movement 
that is at first normal but later contains blood and shreds of mucosa; 
respiratory symptoms due to contact of some of the corrosive material with 
the air passages; and quick shock and collapse. Those escajung immediate 
death may succumb to perforation of the stomach or thi* sym[)toms resultant 
upon stricture of the esophagus or pylorus. Tn addition, the victims of 
phenol and mercuric chloride sufTer a very sev<‘re nephritis, the takers of 
(‘oncentrated ammonia are subject to early unconsciousness and standstill 
of the heart, and those having swallowed oxalic acid (much use<l as a bleach- 
ing agent in the household) develop calcium deprivation symptoms, such 
as cramps, headache, convulsions, etc. 

THERAPY 

1. Acids. — The acid must be quickly dilut(‘d with large amounts of 
water and neutralized with alkalis. Sodium bicarbonate, sodium carbonate, 
milk of magnesia, chalk, soapsuds, plaster from the wall, or any other 
alkali at hand will serve: it should be given in r(‘latively weak concentra- 
tion but in large quantity. Later, milk, egg whi1(!, starcli mucilage, acacia 
emulsion, or any bland oily substance sucli as licjuid i>etrolatum or butter 
will be soothing. Supportive drugs are indicated: Strychnine sulphate, %o 
grain (0.002 (Im.) ; atropine sulphate, Voo grain (0.001 Cim.) ; caffeine 
sodium benzoate, 2 to 5 grains (0.13 to 0.32 CJm.) ; metrazol, grains 
(0.1 (Jra.) ; camphor m oil, 1 to 2 cc, — all to be given intramuscularly; or 
whisky, 1 (nance (30 ce.l, or aromatic synrils of annnonia, VI* b) 1 drachm 
(2 to 4 cc.), by mouth. The value of morpliine in d(‘cr(aising y)ain and tlms 
perhaps avoiding shock should not be overlooked. K(‘ey) the patient warm. 

Oxalic acid requires ciTtain sjM'cial mtmtion, for the reason that the 
alkalis form salts that are more soluble and inon* toxic than the acid itself, 
and therefore cannot be u.scd. ('alcium and magnesium salts, however, 
unite with the acid to form insoluble salts: wall plaster is acceptable, even 
though it is alkaline, and so too is lime water. It should be noted that 
patients may experience the calcium deprivation symptoms even though 
they have taken too small a dose of the oxalic acid to cause the corrosive 
symptoms; in such cases grain (0.006 Gm.) of apomorphine hydro- 
chloride, administered hypodermically, is indicated as an emetic. Action 
must be quick in the treatment of these cases for the poison is rapidly 
absorbed. The intravenous admini.stration of calcium is of course also 
indicated (see p. 714). 

2. Lye and Other Alkalis. — The treatment is the same for poisoning 
with corrosive acids, save that here w^eak acids are used as antidotes, ilsually 
in the form of lemon juice or vinegar, diluted several times with water. 



696 


TREATMENT IN GENERAL PRACTICE 


3. Phenol. — Sodium sulphate is the most valuable antidote for phenol 
poisoning; it should be used by lavage, 4 drachms (15 Gm.) to the pint 
(500 cc.) of water, the washing to be continued until the phenol odor dis- 
appears. Baumann and Prousse suggested this measure many years ago 
because of the known conjugation of phenol with sulphuric acid arising in • 
metabolism, the products being eliminated as comparatively harmless 
ethereal sulphates or sulplionates. Latterly, however, the chemistry of this 
reaction has cr)mc to be doubted, but the measure is a very valuable one 
nevertheless, perhaps due to some hindrance it offers to absorption plus the 
induced purgation. 

Alcohol has been shown by clinical observation and the careful experi- 
ments of Macht (1915) to be of no value. The same is true of glycerin. 
Indeed, alcohol if given as an antidote after the poison has been taken may 
hasten death, despite the well-known fact that a drunken individual swal- 
lowing phenol is not so seriously affected as is a normal person. These 
apparently contradictory facts are not understood. Gibbs (1931) recom- 
mends, very rationally, the administration of as large quantity of liquid 
petrolatum as the patient can be induced to swallow, the endeavor being 
to have the phenol taken up by (i. c., dissolved in) this nonabsorbable oil. 

Of course the acute nephritis must be given serious attention. 

4. Mercuric Chloride. — The treatment of mercuric chloride poisoning is 
very unsatisfactory for the reason that practically all patients who have 
taken as many as three of the U.S.P. tablets, containing approximately lYi 
grains (0.5 Gm.) of the salt, regularly develop anuria on about the fourth 
<lay, and almost as regularly die from lesions of the kidneys, liver, or colon. 

I do not mean that none are ever saved, because of course they are, but 
the number saved is pitifully small compared with the number that dies. 
None of the special types of treatments so far advocated, nor any of the 
“specifics, have proved their worth. Many men are earnestly engaged in 
a study of methods of overcoming the vicious effects of this poison when 
it has gained entrance into the blood stream, but truly helpful suggestions 
are very slow in forthcoming. I quote below the routine treatment described 
by Lambert and Patterson (1915) because I believe it to be the one still 
most closely followed, at least throughout the United States. 

“The treatment, as it is formulated at present for cases coming un(ler 
observation early, is as follows: The first indication is to give the patient 
the whites of several eggs and then to wash out the stomach thoroughly. 
This has usually been done before the patients are admitted to the hospital. 

I Raw eggs and milk precipitate the mercuric chloride about equally effec- 
tively. Milk would have the advantage that it would spread more rapidly 
over the stomach and would therefore act more promptly. It may be best 
to administer first a glass or two of milk, then several raw eggs, to increase 
the protein without too much bulk. Egg white does not have any advan- 
tage over the whole eggs. If the tablets have been swallowed dry, and if 
milk is not available, it would be advisable to administer half a glass of 
water just before the eggs, to prevent the cementing of the tablet by the 
egg white. — Sollmann et aL, 1927.] On admission, the stomach contents 
are expressed and examined ifor mercury, the stomach is thoroughly washed, 
and a pint of milk introduced. If no stomach contents are obtained before 
lavage, then the lavage water is examined for mercury. The metal appears 
in the urine in from three to twenty-four hours after it has been swallowed. 
If more than a day has elapsed since the poisoning occurred, a stool should 
also be examined for the poison. If the first lavage does not allay the nausea 
and vomiting, it is repeated after an hour, and the following routine is 
begun as soon as the stomach will permit: 

“(a) The patient is given every other hour 8 ounces (260 cc.) of the 
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following mixture: Potassium bitartrate, 1 drachm (4 Gm.) ; sugar, 1 
drachm (4 Gm.) ; lactose, ^ ounce (16 Gm .) ) lemon juice, 1 ounce (30 
cc.) ; boiled water, 16 ounces (500 cc.). Eight ounces (250 cc.) of milk 
are administered cweTy alternate hour. 

► “(6) The drop method of rectal irrigation with a solution of potassium 

acetate, a drachm to the pint, is given continuously. The anumnts of urine 
secreted under this treatment are very large. 

*^(c) The stomach is washed out twice daily. 

**id) Th,e colon is irrigated twice daily, in order to wash out whatever 
poison has been eliminated in that way. 

“(c) The patient is given a daily sweat in a hot pack. 

“It is imperative to emphasize the necessity of kee])ing up the treatment 
with the colonic drip enteroclysis day and night without interruption. It 
entails discomfort for the patient, but the victims of accidental poisoning 
are always willing to do anything to recover from their plight, and the 
attempted suicide usually repents rapidly of his error, and the* hope of his 
life being saved stimulates his patience and desire to cooperate. 

“In cases in which one single dose has been taken, after two negative 
examinations of the urine, on successive days, it seems legitimate to stop 
the treatment. . . . For the less severe cases, a week may be a sufficient 
time for treatment. When large or successive doses have been taken, or 
when there is a preexisting kidney lesion, or when treatm(*nt begins several 
days after the poison is taken, longer periods of treatment, U}) to three 
weeks, are necessary. 

“Under the treatment detailed above, these* patients (]iiiet down to their 
routine, and, as a rule, do not suffer except from the discomforts of the tliera- 
peutic measures. The stomach becomes tolerant of the milk diet and the 
alkaline drink after from twenty-four to thirty-six hours. The kidney 
secretion at first is excessive, and may run up to 130 or mor(» ounces in the 
twenty-four hours. This usually diminishes in spite; of the continued 
exhibition of fluid between the fifth and the tenth day, and may nearly 
stop altogether. It is at tliis period that the continuous water cure ami 
the rest in bed must be insisted on. If this period is successfully passed, 
the secretion of urine again increases often to a higher level than at first. 
The mercury itself seems to act as a diuretic at this stage of the treatment. 
The bowels usually show some irritation, but when the treatment is faith- 
fully carried out, the tendency to diarrhea and colitis is regularly controlled 
by the colonic irrigations, and other medication for this symptom has been 
rarely necessary.” 

Sodium Thiosulphate . — ^This drug has been used very much in recent 
years upon the*theory that it effects the conversion of the poison inU) the 
harmless HgS. The results are conflicting — ?. c., they are of such nature 
that some physicians loudly praise the drug and others loudly condemn it 
as worthless. The usual procedure is to administer intravenously 15 grains 
(1 Gm.) in 10 cc. aqueous solution, once or twice daily. However, in a 
very severe case recently, Marchbanks et al. gave 10 cc. every eight hours 
until the patient had five doses, and Blaisdell (1931) states that in his 
hospital there Imve been no deaths anuiug the 10 path^nts treat(;d since 
the administration of 90 ^ains (6 Gin.l ilaily for three to five days became 
the routine practice. It is strange; tliat it has not l)ceii found possible (see 
Melville and Brugcr) to show, a prolongation of life in laboratory dogs by 
this method. 

Cecostomy . — A number of pathologists have been impressed by the 
gangrenous colitis observ'ablc oftentimes at autopsy, to which Bergen;' et aL 
(1932) have given some sort of expression by advocating immediate ce- 
costomy as soon as the patient is admitted and then the institution of con- 
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stant colonic lavage. The discussion of their paper by Krumbhaar and 
others indicated some reticence in accepting proof of the necessity for this 
radical step in all cases, but the viewpoint certainly has the merit of being 
both interesting and new. 


GASOLINE AND KEROSENE POISONING 

Inhalation of gasoline vapors in sufficient concentration causes head- 
ache, inebriation, tremor, cyanosis, dyspnea, convulsions, collapse and death. 
When the gasoline is swallowed, death may occur in a few minutes, though 
the fatal dose is extremely variable — 1 ounce has killed, Y 2 pi^^t has been 
survived. Postinortein findings may be negative or there may be slight 
hemorrhagic changes in the gastro-intestinal tract, kidneys and lungs. 
Kerosene, not infrequ(‘ntly swallowed by infants, is upon the whole less toxic 
than gasoline and extremely variable in its effect, probably due to the vari- 
able content of volatile fractions. The most usual symptoms are burning 
pain in mouth and throat, coughing, thirst, colic, diarrhea and painful mic- 
turition. Drowsiness, dyspnea, coma and death may follow but this is rare; 
one of Prie(^’s (1932) 4 cases died in bronchopneumonia, and Waring (1933) 
has reporte<l tlie cases of 9 children who developed definite signs of pul- 
monary involvi'inent. 

THERAPY 

No distinctive treatment has been devek)i)ed. The stomach should cer- 
tainly be washed out at once and a brisk catharsis promoted; the use of 
stimulants and the api)lication of heat are of course indicated. I fin(l no 
record of any instance in which the cough required treatment. The colicky 
pains and diarrhea apparently persist only a short time. Barbour (1926), 
who feels that the clinical and blood picture's in kerosene poisoning are 
similar to those in carbon monoxide poisoning, suggests the advisability of 
bloodletting and transfusion in severe cases. 


ARSENIC POISONING 

Acute arsenic poisoning is not rare, due to the fact that the arsenical pig- 
ments are much used in the arts and industries, rat and some and roach 
poisons contain arsenic, and Paris green is extensively used in rural regions 
as an insecticide. The symptoms usually come on an hour or more after 
the poison is swallowed, but may appear in a few minutes if the stomach 
is empty. There is pain in the mouth and esophagus, then in the stomach 
and entire abdomen. There is nausea and vomiting, often of blood, and 
early a profuse watery diarrhea. Paralysis of the splahchnic capillaries 
causes an immense quantity of fluid to escape into the connective tissues; 
this raises the mucosa into many large blisters and results in large pieces of 
it being swept away when the fluid bursts into the lumen of the intestine. 
Tlie abdomen is greatly distended ami the colicky pains so severe that shock 
is often caused. The stools are of the rice-water type and conceivably 
might cause some difficulty in differentiating this condition from Asiatic 
cholera. There is immense thirst, scanty and albuminous urine, and finally 
suppression of the urine. If death does not come in a few hours to a few 
days., paralyses of the lower extremities are freciuent, as are also fatty 
degeneration of the liver and kidneys. 
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THERAPY 

The stomach should be washed out with warm water imtir uo more 
arsenic can be recovered, and then warm milk or other demulcent drink 
may be given. A large dose of castx)r oil, or a saline cathartic, is also indi- 
cated to flush out the poison perhaps pocketed in the upp(T part of the 
gastro-intestinal tract. If no stomach tube is available when tlio patient is 
first seen, or if its introduction is impossible or considered to be inadvisable, 
the emetic drugs should be resorted to, for this stomach must he thoroughly 
emptied: 


Household mustard 

Ipecac 

Copper sulphate 

Zinc sulphate 

Apomorphine hydrochlorid(‘ 


1 to 2 drachms (4 to S CUn.) in waU‘r. 

1 dra(;hm (4 Cm.) of the powdtT or 4 drtu'hins 
(15 ec.) of the .syrup, in water. 

7^ grains (0.5 Cin.) in water. 

30 grains (2 (iin.) in water. 

grain (O.OOti Cin.') hyptiderinieally. 


The mustard is the least dangerous but also the* l(‘ast elTective. The 
ipecac is uncertain in action and (tuite dei)ressing. Both copper and zinc 
sulphates cause vomiting in a very few minutes, and under the conditions 
obtaining here, i. c., where there are no conwions of the gastric nnicosa, they 
arc not rapidly absorbed and henc(‘ are usually not very depressing. How- 
ever, if they do not cause emesis, further attempt should be made to get 
them out of the stomach for the reason tluit they are very irritant. Apo- 
morphine is a very reliable emetic, but it is well known that the aftt'r- 
depression is sometimes very great. 

The arsenic antidote is kept by the druggist in two bottles, one contain- 
ing a solution of ferric sulphate, and the otlior a suspension of magnesium 
oxide. These are mixed when needed and the freshly precipitated ferric 
hydroxide is given. The dose of this precipitate is 4 ounces (120 Gm.), but 
it may be given 1 ounce (30 Gm.) at* a time every few minutes for several 
doses, as it is not poisonous. Reliance is not to be placed on this antidote, 
for McGuigan and Atkinson (1923), confirming tlie earlier work of Dc 
Busscher, find that such delay in death as is obtainerl by its use is slight 
and unimportant and is probably due to the colloidal nature of the antidote 
and its effect upon absorption rather than to its chemical neutralization 
of the poison. Clinical observation and impression amply confirm these 
experimental results. 

The patient should of course be supporttul, as described under the treat- 
ment of acid poisoning, and the doliydration must lx; combated by all 
means possible. 


CYANIDE POISONING 

These patients arc practically always in coma when the physician 
reaches th(!m. There may be muscular spasms with perliaps even moderate 
opisthotonos. Respiration is by this time usually very shallow and irregular 
and the pulse of a very poor quality if perceptible at all ; cyanosis is usually 
marked, the pupils often widely dilated. In many cases, the urinary sphinc- 
ters are relaxed; there may also be froth at the mouth and the odor of 
cyanide on the breath. 

THERAPY 

Artificial respiration and oxygen inhalation, gastric lavage with sodium 
bicarbonate solution, the usual stimulants — sometimes even 1 cc. or more 
of hydrogen dioxide injected subcutaneously — arc tried in most oases and 
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practically always without results. It would seem, however, that Hanziik 
and Leake have recently made an excellent contribution to this subject by 
calling attention to earlier studies of others by which the rationale of the 
use of methylene blue was indicated. Geiger (1933) has succeeded astonish- 
ingly with the drug in the three instances of it^s use so far recorded. In the 
first case: Within five minutes of the beginning of the slow intravenous 
injection of 50 cc. of a 1 per cent sterile aqueous solution of methylene blue 
(methyltliionine chloride, U.S.P.) , the patient was conscious and “appeared 
to be essentially normal except for a severe chill and an apparent flushing.^* 
Recovery was complete within fifteen minutes, and within the half hour 
the patient, a man of some education, was able himself to write a lucid 
description of his experience. 

Cases 2 and 3, while perhaps not quite so spectacularly resuscitated, 
were also unquestionably restored to life by use of the dye. These 2 cases, 
in both of which a second injection w^as givcui, apparently demonstrate 
that (juantities up to 100 cc, of a 1 per cent solution can be used within a 
period of one-half hour without untoward symptoms since measurable 
quantities of metliemoglobin did not appear in the blood of these patients. 


STRYCHNINE POISONING 

The presence of strychnine in some of the vermin exterminators has led 
to some cases of acciflental acute poisoning in rural regions, but most of the 
recorded cases, except in children, have been suicidal or homicidal, for the 
dangerous nature of the drug is so well known as almost to preclude its 
careless handling. The patients usually say that there is a peculiar feeling 
at the beginning of each attack, like a slow electric shock that starts above 
and behind the eyes and sweeps over the whole body; then the spasm be- 
gins. The usual position is that of opisthotonos. The spasms last from 
one-half to five minutes with complete relaxation between. Consciousness 
is not lost and the suffering is excruciating. Between spasms there is a 
sensation of approaching death and the patient will plead for someone to 
hold him, seeming to feel that he is being ruthlessly hurled into oblivion. 
The usual interval between spasms is five minutes or more, most patients 
not surviving more than five of these full convulsions; death is either due 
to asphyxia or to exhaustion. This t^c of poisoning must be differentiated 
from the following: 

Tetanus. — History of antecedent injury, less complete relaxation, 
trismus (lockjaw) and risus sardonicus earlier, much slower onset and 
course, much longer interval between paroxysms, absence of opisthotonos. 

Epilepsy. — Clonic spasms, bestial sounds, absence of opisthotonos, un- 
consciousness. , 

Eclampsia. — Complete unconsciousness during and between spasms, ab- 
sence of complete opisthotonos. 


THERAPY 

Nota bene: What follows is the older type of therapy which seems 
now to have been completely outmoded by the we of barbiturates, par^ 
ticularly amytal (see next page). 

Keep the room as quiet and dark as possible and do not touch the patient 
unless he expects the contact. Anesthetize with chloroform or ether (but 
not with nitrous oxide, which exaggerates the reflex excitability and the 
asphyxia), and while unconscious introduce 30 to 45 grains (2 to 3 Gm.) 
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of chloral hydrate into the rectum in a retention enema. Also while still 
anesthetized introduce the stomach tube, sacrificing teeth' if necessary to 
prevent its occlusion when patient returns to consciousness. Wash out the 
stoinach at intervals of a few minutes with potassium i>ermangaiiate, 15 
^ains (1 Gm.) to the quart of water; this destroys the poison by oxida- 
tion. The following precipitate the poison in a relatively insoluble form: 
Tincture of iodine, 15 minims (1 cc.) in a glass of water; tannic acid, 1 
drachm (4 Gm.) in a glass of water; these two substances may be re- 
peatedly given if waslied out after a few moments. Satisfactory forms of 
charcoal or of fullers’ earth arc too infrequently available to be of practical 
value as adsorbents. 

Morphine should be very cautiously used if a1 all, since it may danger- 
ously add to the respiratory difficulty. Artificial respiration is a most 
valuable measure; tirelessly persisted in by relays of workers it has saved 
many lives. During the convulsion an amyl nitrite pearl crushed under 
rthe nose may hasten relaxation; or, if the patient docs not breathe, 5 to 10 
minims (0.32 to 0.65 cc.) may be injected subcutaneously. 

Barbiturates. — Based upon Haggard and (ireenlxTg’s (1932) experi- 
mental studies, Wheclock (1932) has very successfully used these (Iriigs 
in one case. Five grains (0.3 Gm.) of phenobarbital sodium given hypo- 
dermically did not prevent the precipitation of a sewere convulsion when 
attempt was made to raise the patient from the floor; a 5-grain (0.3 Gm.) 
ampule of the same drug given intravenously also did not produce complete 
relief. She was then given intravenously 15 grains (1 Gm.) of sodium 
amytal in 10 cc. of w^atcr, 1 cc. per minute. About tljc fourth minute the 
patient dosed, and at the end of the injection slie was snoring. Further 
therapy consisted in the use of a mixture of three bromides by mmith. 
There were no further spasmodic symptoms and nrov^ery was com})lete. 
A number of similar reports are already on record so that it secuns we now 
have at hand practically a specific remedy in strychnine poisoning. Kempf, 
McCallum and Zerfas (1933) have reported 11 cases all troatecl with suc- 
cess; one of their case reports illustrates both the method of using the 
amytal and its astonishing efficiency (in 1 case ly* grains (0.5 Grn.) of 
pentobarbital sodium was used with equal success) : 

Case 6. — M. D., a white woman, age thirty years, well develofXMl and well nourished, 
apparently in good physical condition, took a quantity known to he more than H and less 
than 12 grains of powdered strychnine sulphate at al)out 2..'i0 a. m., May 27, 1930. Alnnit 
2.4.5 she began to have twitehing.s and mild convulsions, and she wjw brought into the 
hospital at 3.20 in complete convulsions with opisthotonos and cyanosis. Seven and 
one-half grains of sodium amytal given intravenously at 3.30 was suffictient to quitst her, 
but n6t enough to allow a gastric lavage. At 3.40, after another 7}^ grains of sodium 
amytal had been ^ven intravenously, a gastric lavage was done and the stomach found 
empty. The patient was partly awake and attempted to vomit after the lavage. She 
remained quiet until about 4.15, when she began groaning and having muscular twitehings. 
Six grains (0.4 Gm.) of sodium amytal intravenously at 4.20 was sufficient to keep her 
asleep until we attempted to give her an intravenous injection of physiologic solution of 
sodium chloride at 5i30. She was given 7H grains of sodium amytal followed by 750 ec. 
of physiologie solution of sodium chloride intravenously with the idea of increasing diuresis. 
In spite of the fact that she had had 2HH grains (1.8 Gm.) of sodium amytal intravenously 
l>etween 3.30 and 5.30, she was awake at 7.30. She was very groggy from the sodium 
amytal but did not .show hypersensitivity from strychnine. At 9 oVlotfk she wiis given a 
high colonic flushing with a gallon of tap water and did not show any signs of strychnine 
poisoning during the process. During the mornii^ she was awake and restless but slept 
at intervals, ana during the afternoon and that night she slept very well. The next day 
she was awake and rational but coih plained of some gastric pain and of sore m'uscles, 
which disappeared during the dav. She was released the following day, May 29th, in 
go^ condition and apparently fully recovered. 

Apomorphiiie. — Haggard and Greenberg have reported the cases of 
three individuals taking fatal doses in which this drug, given hypodermically 
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in a single dose of grain (0.006 Gm.) to the two children, grain 
(0.012 Gm.) to the adult, was apparently life-saving. In each instance the 
injection precipitated a convulsion, but shortly there was relaxation and 
sweating and no more convulsions, though some amount of spasmodic move- 
ment continued for awhile. 


MORPHINE POISONING 

Accidental, and more often suicidal, morphine poisoning is of relatively 
frequent occurrence. The patient progresses gradually from an overpower- 
ing sleepiness into a deep coma from which it becomes finally impossible to 
waken liiin. The respirations become slower and slower, finally becoming 
irregular and stertorous, and then they stop, usually the heart has been 
relatively little alTec^ted and continues b) beat for some time after respiration 
has entirely ceascid. In the beginning the skin is warm and mOist, but 
later becomes <*()ld, clammy and cyanotic; the pupils arc constricted to the 
so-called '"pin -point dimension,” but they undergo a terminal dilation. As 
death approaches the spliincters relax. Convulsions are rare in adults but 
are sometimes seen in infants. 


THERAPY 

If the drug has been taken by mouth the stomach should at once be 
washed out, and the washing several times repeated, with 15 grains (1 Gm.) 
of potassium permanganate to the quart of water; this destroys the mor- 
phine. Hatcher’s (1925) experimental studies in both man and animals 
indicate that the drug is not excreted into the stomacli in amounts that can 
possibly be of any importance; hence the stomach washing is probably of 
no value when the drug has been taken by the needle. Emetics (see p. 699) 
act very slowly in the presence of morphine and should not be relied upon. 

The patient must be kept awake and preferably in motion. Walk him 
between two attendants and annoy him into defensive movements by dashes 
of cold water upon the face, etc.; but keep him warm. Try in every way to 
make him talk. Employ artificial respiration if breathing becomes dan- 
gerously infrequent. McCurdy (1929) has recorded the successful employ- 
ment, during many hours, of the routine hospital mixture of carbon dioxide- 
oxygen. Use caffeine, preferably as strong black coffee, or as caffeine 
sodium benzoate, 5 grains (0.32 Gm.^ or more hypodermically. 

Regarding the use of atropine, Sollmann writes (1932) as follows: Atro- 
pine has been used extensively and somewhat indiscriminately in the treat- 
ment of morphine poisoning. It may be a dangerous remedy. The most 
conspicuous antagonistic actions of these two poisons are on the pupil, 
heart rate, psychic processes, secretions, etc. — i, c., upon fqnctions which are 
of subordinate importance in dangerous cases of poisoning. Any useful 
antagonisms must be sought in their actions on the circulation, respiration 
and metabolism. The effects of morphine and atropine on these functions 
are antagonistic only with certain stages; whilst more severe grades are 
actually syner^stic. The later paralytic effects of atropine coincide with 
those of morphine; whilst in the last stages of morphine poisoning the cen- 
ters are too greatly depressed to respond to the slow and weak stimulation 
of atropine. The usefulness of this antidote exists therefore only if mod- 
erate doses of atropine arc given in moderate morphine poisoning (or vice 
versa). This concliuion is supported by several series of experiments on 
animals. As a practical deduction, the atropine should be given hypodermi- 
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cally in the dose of V 40 grain (0.0015 Gm.) and tins should not be repeated. 
It is fair to state, however, that this is not the universal opinion. For in- 
stance, Roch (1907) advises Van grain (0.002 Gm.), frequently repeated, 
until the pupils begin to dilate.” 

When the patient is out of danger the attempt must be made to break 
through the peristaltic depression by enemas and eatharties. Watch these 
patients for a long time; fatal relapses have been known to occur after 
several hours of apparent return to normality. 


CHLORAL HYDRATE POISONING 

These cases arc nearly all seen in individuals who have taken an over- 
' dose of a physician^s prescription, either accidentally or with suicidal intent. 
There is deep narcosis with constrictcai jnipils, conijdeie muscular relaxation, 
very slow and shallow respiration, barely perceptible* pulse, cold clammy, 
skin, rapid fall of temjieratiire and blood pr(‘ssure. 

THERAPY 

Wash out the stomach by the use of the pum]> as soon as possible. The 
emetics (see p. 699) aiv doubtfully advisable here for two reasons: First, 
they are much reduced in effectiveness because of the central depiTSsion; 
and, second, the patient’s heart should not be sul)j(*cted to the strain of 
retching and vomiting. Raise the foot of the b(*d to bring as much blood 
as possible to the medulla. The following stimulants may be tri<‘d: Whisky, 
1 ounce (30 cc.) at intervals; aromatic; spirits of ammonia, Vi to 1 drachm 
(2 to 4 cc.) ; hot black coffee, by mouth or rectum, or caffeine sodium ben- 
zoate, 5 grains (0.32 Gm.) intramuscularly; strychnine sulphate, gniin 
(0.003 Gm.) to Vio grain (0.006 (bn.»; atropine suli)hate, Vu> grain (0.0015 
Gm.), te be given intiamuscularly but not to be repeated; metrazol, V/^ 
grains (0.1 Gm.) intramuscularly; camphor in oil, 1 to 2 cc., intramuscularly. 
Artificial respiration is indicated when the n^spirations b(*come dangerously 
slowed. Keep this patient warm. 


BARBITURATE POISONING 

These drugs have become rather popular for suicidal purposes, being 
obtainable in relatively tasteless tablets that an- sure in their effect if enough 
of them are taken. The symptoms are deep narcosis with constricted pupils, 
slow and shallow respiration, feeble pulse, pronounced fall in blood pressure 
and temperature, increased reflexes, and sometimes suppression of the urine 
and also convulsions. 


THERAPY 

The emergency treatment is about the same as for chloral poisoning 
(see above). Arnett (1933) has been the first to act upon the suggestions 
of pharmacological experimentation in his employment of ephedrine and 
picrotoxin in a child of three and three-quarter years who was seriously 
poisoned with amytal. Five-sixths grain (0.05 Gm.) of ephedrine sulphate 



704 


TREATMENT IN GENERAL PRACTICE 


was introduced through the stomach tube and /loo gr .1 ^ 
given hypodermically; the latter was repeated after one and thre.-qumer 
hours. Routine eliminative treatment was also enijiloycd but the rapidity 
of tlie recovery was certainly surprising. 

Since the barbiturates vary considerably in their rate of destruction and 
elimination, fluids should be pushed for several days as a safeguard against 
relapse. The experimental studies of Johnson et al. (1930) suggest that 
glucose might well be administered intravenously for the promotion of 
diuresis. (5reat weakness and ataxia persist for many days in most instances. 


ATROPINE POISONING 

Rather mild degrees of poisoning with members of the belladonna group 
are frecpiently se(‘n in practice; occasionally, also, serious poisoning occurs 
either in an individual witii an idiosyncrasy for the drug or in one to whom 
an overdose has b(*en given. Where the various plants having this type of 
action grow wild, or are much used for ornamental purposes, children are 
now and then poisoned by eating the berries. The symptoms are very 
violent, but the prognosis as to life is good because of the rapid excretion 
of the poison. In fully developed cases the symptoms are exhibited in two 
phases; first, ditficulty in swallowing, pain in the throat, great thirst, visual 
disturbance's, nausea, redness of face and neck, rise in temperature, rapid 
pulse, and excitement that goes into delirium and often into mania; second, 
giddiness, staggering, stupor, respiratory and circulatory collapse. 

THERAPY 

If the poison has been swallowed, lavage the stomach with potassium 
permanganate, 15 grains (1 (3m.) to the quart of water, or the tincture of 
iodine, 15 minims (1 cc.) to the glass of water. Clive the physiologic anti- 
dote, pilocarpine nitrate, in doses of % grain (0.01 Gm.) repeated until the 
mouth becomes moist. Morphine sulphate, V 4 grain (0.015 Gm.), combined 
with so<lium bromide, 15 grains (1 Gm.), may be given several times at four 
hour intervals in the attempt to control the excitement, but this sedative 
medication should be stopped as soon as tlie picture changes. For the 
final depression, treat practically as a case of chloral poisoning (see p. 703). 

In Comroe’s (1933) case — a patient who had swallowed 7^/^ grains (0.5 
Gm.) of atropine sulphate in solution one and one-half hours before being 
seen — gastric lavage with large quantities of sodium bicarbonate was per- 
fornied in the receiving war<l and 50 cc. of a saturated solution of mag- 
nesium sulphate was placed in the stomach. In the ward it was discovered 
that paradoxically the patient was suffering from acute pulmonary edema. 
After phlebotomy of 500 cc. an indwelling catheter was inserted and 400 cc. 
of urine obtained. When respiration became shallow, carbon dioxide and 
oxygon were administered. A Jutte tube was passed and 5000 cc. of water 
given within forty-five minutes, over half of which was vomited; continuous 
hypodermoclysis of saline solution was begun and cold sponges given in an 
attempt to reduce the fever. Maniacal outbursts were controlled with 2-grain 
(0.12 Gm.) doses of phonobarbital. Morphine was not given because of the 
danger of deepening the late depression; pilocarpine was also withheld in 
ilv* belief, probably correct, that myoneural junctions poisoned by atropine 
would not respond to it. The recovery of this patient, after ingestion of 7% 
grains of atropine, probably establishes a record. 
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IODINE POISONING 

Accidental and suicidal poisoning; with this substance is not rare. It is 
usually swallowed in the form of the official tincture. TIkm-c is severe 
g;astro-intestinal pain, vomiting, diarrhea, heinorrb.agic nephritis, and <le- 
pression and collapse. 

THERAPY 

Use the emetics (see p. 699) if necessary, but attempt to introduce the 
stomach tube as soon as possible and wash out with a starch decoction 
(obtained by boiling in water either laundry starch, rice or barley) until 
the washings no longer come away blue. The boiled starch is preferable 
because it combines more actively with iodine, but lacking it in an emer- 
gency, the raw article may be used; try to get some of it down even before 
the passing of the tube. Sabbatani (1913) advises the einployment of a 
5 per cent solution of sodium thiosulphate (the plain '‘hypo” bath employed 
'by photographers is usually a 20 per cent solution) to fix the iodine as 
sodium iodide. At intervals introduce a demiilc(‘nt to lessen the gastric 
irritation, such as eggs, milk, butter, licpiid petrolatum. Treat the final 
depression as for chloral poisoning (see j). 703). 


ALCOHOL POISONING 

We arc concerned here only with the final anesthetic stages of exception- 
ally severe acute alcoholism, since the hilarious and stuporous stages of an 
ordinary intoxication rarely come under observation for treatment as 
poisoning. The patient is in as deep coma as though chloral had been taken; 
the pupils are normal or dilated, never contracted. The skin is cold, clammy 
and pale, the respirations are somewhat slow and stertorous, the pulse is 
rapid and becomes increasingly weak, reflexes arc lost, and the tempera- 
ture is considerably below normal. 

THERAPY 

Apply external heat to this patient and stimulate him as much as possi- 
ble: Atropine sulphate, Ko R^iin (0.0015 Gm.), not to be repcuU*d; strych- 
nine sulphate, Mui Rrain (0.002 Gm.) ; rnetrazol, V/^ grains (0.1 Gin.); 
camphor in oil, 1 to 2 cc. — all to be given intramuscularly. It would seem, 
from the work of Pilcher (1912), that strong black coffee, or caffeine sodium 
benzoate, 5 grains (0.32 Grii.) , may be safely given in poisoning of moderate 
degree, but that in cases in which a fatal issue is probable the drug would 
only be detrimental; aromatic spirits of ammonia, 1 draclim (2 to 4 

cc.) , may be given at intervals if the patient can be made to swallow. It is 
usually advised that the stomach be emptied by a hypodermic dose of 
grain (0.006 Gm.) of apomorphine hydrochloride, but I doubt the advis- 
ability of this in view of the after-depression of this drug. Later, when the 
patient has been somewhat revived and if the stomach does not empty itself, 
then the drug may be used, but even here the stomach tube would seem to 
be preferable. For the subsequent gastric symptoms, starvation plus a 
gradual return by way of soft foods to the full diet, is the best remedy. The 
wracking headache will be relieved by 2 grains (0.13 Gm.) of caffeine ci- 
trate combined with 5 grains (0.32 Gm.) of phenacetin or pyramidon, or 3 
grams (0.2 Gm.) of acetanilid, the dose of either of these combinations to be 
46 
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repeated three or four times in the twenty-four liours. Larger doses than 
these of the coal-tar antipyretics (acetanilid, phenacctin), or of pyramidon, 
are seldom mor(» effective and are more likely to cause the undesirable side- 
effects of this group; sweat and chills, gastric disturbances, skin eruptions, 
renal irritation, nK^themoglobin cyanosis and collapse. In some instances a 
dose of codeines sulpliate, Y 2 to 1 grain, is necessary; it is best to give it in 
solution, for, thougli the codeine is not itself habit-forming, persons addicted 
to habitual alcoholic debauching arc considered to be fair candidates for the 
acquisition of the more sinister habits that might be suggested to them by 
the complete relief afforded by this use of the needle. 


WOOD (METHYL) ALCOHOL POISONING 

This ty[)e of i;)oisoning, that increased so much in incidence in the United 
States during the first years following the introduction of so-called “pro- 
hibition,” inarke<lly declinc'd as ndatively safe contraband liquor became 
available and ruuv that ]»rohil)itir)n has been officially abandoned will prob- 
ably be seen with great rarity. It is characterized by a state of alcoholic 
inebriety, partially induced by the wood alcohol but largely by the ethyl 
alcohol also present in the ingested liquor, violent gastric pain and vomiting, 
disturbances of vision with dilated irresponsive pupils, dyspnea, cyanosis, 
rapid weak pulse', and a period of delirium followed by collapse. If death 
does not occur in twenty-four to forty-eight hours, there will be partial 
blindness, which may clear up for a while but is again followed in’ many 
cases by total optic atrophy. 


THERAPY 

The stomach should Ix' washed out frequently by use of the stomach 
pump, though in the beginning it may be necessary to give a dose of apomor- 
phine hydrochloriile, Vio grain (0.006 Gm.). This will empty the stomach 
and somewhat subdue the patient in order that the tube may be introduced. 
Then as soon as possible give a dose of morphine sulphate by the needle, 
Y grain (0.015 Gm.), in order to lessen the patient's suffering and make 
cooperation more perfect; if the delirium is wild, %oo to i/^oo grain t0.0002 
to 0.0003 Gm.) of scopolamine hydrobromide (hyoscinc) may be combined 
with the morphine. The lavage is to be done with 4 per ceijt sodium bicar- 
bonate solution, and as soon as possible some of this solution should be 
introduced into the rectum ; thus the stomach is emptied repeatedly and the 
acidosis is combated at one and the same time. Much of the methyl alco- 
hol is burned into formic acid, and, while it is not known that this substance 
causes the chief symptoms, i. c., visual disturbances, delfrium, respiratory 
and circulatory collapse, yet it very probably contributes much toward 
the acidosis that is known to be present. We know of no means of destroy- 
ing nor of hastening the elimination of this formic acid, but the acidosis 
we can treat. Keep the patient warm and support him: Atropine sulphate, 
>4o grain (0.0016 Gm.), not to be repeated; strychnine sulphate, %o grain 
(0.002 Gm.) ; metrazol, 1% grains (0,1 Gm.) ; camphor in oil, 1 to 2 cc.; 
caffeine sodium benzoate, 5 grains (0.32 Gm.) — all to be given intramuscu- 
larly; or aromatic spirits of ammonia, V, to 1 drachm (2 to 4 cc.) by mouth. 
Before bringing the tube out of the stomach for the last time leave a large 
dose ot H saline cathartic there to flush out the bowel. 
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ACETANILIID, ANTIPYRINE AND PHENACETIN POISONING 

Acute cases of poisoning witli any one or a combination of these drugs 
are rather frequently seen due to the injudicious use of headache powders 
by the laity. The symptoms ai)pear somewhat suddenly and consist of 
depression and confusion, dyspnea, rapid weak pulse, methemoglobin 
cyanosis, clammy sweat, cold extremities, and a subnormal temperature. 

THERAPY 

This stomach should be waslied out for some time with warm wniter, and 
a dose of a saline cathartic should be hdt in the stomach before withdrawing 
the tube. Meanwdiile try to get the patient warn\ and support him witli 
one or more of the following drugs: Atropine sulphate, ] n) grain (0.0015 
Gm.), not to be repeated; strychnine sulphate, graiji (0.002 Gm.) ; met- 
xazol, V/t grains (0.1 (im.); camphor in oil, 1 to 2 cc.; callcinc sodium 
benzoate, 5 grains (0.32 Grn.) — all to be given intramuscularly; or whisky, 
I ounce (30 cc.) , or aromatic spirits of ammonia, 1 drachm (2 to 4 cc.), 
by mouth. There is no specific antidote. 


ACETYLSALICYLIC ACID (ASPIRIN) POISONING 

More and more cases of idio.syncrasy for this drug are being n^corded. 
Perhaps the most frequent sym])tom is seven', dyspnea but a i)ic‘ture similar 
to that of the nitritoid reaction to arspla'iiamim* is also scM^n ; in these latter 
cases, epinephrine wnnild seem to b(^ indicated. In other cases there is 
simply headache, ringing in the ears, dizziness aral collai)S(*. All the sup- 
portive drugs are of course used here. In a cas(‘ s<M*n shortly after a large 
dose has been taken, the use of the stomach tube may si'crn advisable; in 
any case thorough catharsis should be y)n)mot(‘d. In protractial cases the 
patient is very thirsty and highly acidotic; mucli fluid should be given, 
and sodium bicarbonate by mouth and rectum. 


COCAINE POISONING 

The number, of fatalities from the use of cocaine is small in comparison 
with the large number of cases in which the drug is used, evcai granting 
that many of the fatalities are not reported; but the number of moderately 
severe reactions is quite large. Serious cases arc of two type.s: (a) The 
patient seems suddenly to absorb the drug all at once, he gasps, clutches 
himself frantically, becomes very pah;, falls over in a convulsion, and is 
dead almost before one realizes wdiat is transpiring; (6) the events take 
place somewhat more slowly; the patient becomes very talkative, laughs 
and cries unnaturally, wants to move about; there is dizziness, irregular 
pulse and respiration, nausea and vomiting, great abdominal pain, delirium, 
convulsions, and finally coma and death; the entire process requires several 
hours. Nowadays of course most of the cases follow' tlie application of co- 
caine to the mucous membranes, but occa.sionally they follow' upon the 
accidental use of cocaine instead of procaine in infiltration, and rarely the 
use of procaine or some of the other synthetic substitutes for cocaine. 

Prevention of Absorption. — If cocaine has accidentally been injected 
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subcutaneously, the quick application of a tourniquet above the site of in- 
jection, if this has been in one of the extremities, may be life-saving; the 
pulse should not be completely obliterated. 

THERAPY 

Stimulants. — Cocaine is relatively rapidly destroyed, or at least rendered 
innocuous, by contact with the tissues, therefore anything that will keep 
the patient alive for a few minutes is of value. Actually, however, the 
stimulant drugs have not saved many lives, though whatever is at hand 
should be used: Whisky, 1 ounce (30 cc.) ; aromatic spirits of ammonia, 1 
drachm (4 cc.); metrazol, grains (O.i Gm.) intramuscularly; camphor 
in oil, 1 to 2 cc.; strychnine sulphate, %o grain (0.002 Gm.) ; atropine sul- 
phate, ^4o grain (0.0015 Gm.). Ilerzfeld reported some years ago that the 
ingestion of 1 to 2 ounces (30 to 60 cc.) of whisky or brandy, ten to. thirty 
minutes before the administration of the cocaine, was very effective in pre- 
venting unpleasant occurrences. 

Barbital and Phenobarbital (Veronal and Luminal). — Based upon the 
laboratory experiments of Tatum, Atkinson and Collins (1925), the use of 
the barbituric acid derivatives both in prophylaxis and treatment of cocaine 
poisoning has become quite general. Leshiire (1927) administers sodium 
barbital (soluble veronal), 6 to 12 grains (0.4 to 0.8 Gm.) by mouth, one- 
half hour before inducing an(‘sthesia; he reports 100 cases so treated that 
have not manifested any of the symptoms of cocaine intoxication. Gutt- 
man has used phenobarbital (luminal) in prophylaxis; among 391 indi- 
viduals given the drug before operation under cocaine anesthesia there was 
but one instance of intoxication, and that occurred in a patient who had 
not been given the phenobarbital until just before the application of the 
cocaine; during the previous year, 416 operations had been performed under 
cocaine anesthesia, with some signs of intoxication occurring in 19 per cent 
of the patients. He also reports several cases in which barbital sodium was 
successfully used in treatment. The details of administration are as fol- 
lows: (a) As a i)rophylactic, 3 grains (0.2 Grn.) of phenobarbital should be 
given thirty minutes before operation so as to assure plenty of time for 
absorption; (b) in cases of mild intoxication, 3 grains (0.2 Gm.) of soluble 
barbital may be given hypodermically, or 1 % grains (0.1 Gm.) may be 
added to a hypodermic injection of 5 cc. of a saturated physiologic saline 
solution of paraldehyde; (c) in severe intoxicationsr 5 cc. of the paralde- 
hyde-soluble barbital mixture may be given intravenously. 

Morphine is contraindicated by reason of adding to the respiratory 
depression. 


CARBON MONOXIDE POISONING . 

Carbon monoxide poisoning is of frequent occurrence, most of the cases 
being due either to accidental or deliberate inhalation of the concentrated 
fumes of artificial illuminating gas or the exhaust of an automobile. The 
patient is comatose and has a peaceful expression, though there is often 
twitching of the facial muscles; the temperature is usually above normal; 
the skin is pale, but the lips are nearly always scarlet red and there is a 
scarlet blush on the cheeks and sometimes over the whole body; a brownish - 
red stippling, much resembling hemorrhagic purpura, is sometimes seen, 
paiticularly on the arms. The early symptoms are entirely due to the fact 
that hemoglobin has a much greater affinity for carbon monoxide than for 
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oxygen, so that the patient is maintained in a sthte of partial asphyxia. 
If rescue is effected after only a short exposure (the degree of poisoning 
depending of course upon the concentration of die gas, the drafts in the 
room, and many other variable factors), the prognosis for recovery, is good, 
but if profound asphyxia has persisted for vt'ry hmg, recovery does not 
take place even after all of the carbon monoxide has been released and 
eliminated; in these cases there has been irremediable brain injury. Many 
of the late deaths are also due to pneumonia. 

THERAPY 

Artificial respiration must be started at once and continued until the 
breathing becomes spontaneous. Henderson and Haggard have conclu- 
sively shown tlie value of the inhalation of oxygen plus carbon dioxide. In 
the beginning, 5 per cent of the latter was advocated, later 7 per cent, and 
,now the studies of Murphy and Drinker (1930) indicate that 10 per cent 
is probably the ideal concentration. C^ontimmnee of this gas treatment 
beyond one and one-half hours is useless, since by that time practically all 
the carbon monoxide will have been eliminated. The introduction of a 4 per 
cent sodium bicarbonate solution by vein or rectum is indicaled by reason 
of the acidosis that is present. Blood transfusion in the first hour or two 
is tempting and is nearly always performed in serious cases, but on the 
whole the results have been disappointing. The patient should be kept 
warm. Permitting exertion of any sort before complete restoration to nor- 
mal is dangerous. Henderson (1931) trenchantly remarks: 'Tlie less the 
ambulance surgeon uses his hypodermic syringe on j>atients with carbon 
monoxide asphyxia, the better."' Reports have come out of France of the 
successful use of sodium thiosulphate by stomach and vein, but neither the 
rationale nor value of this method has been established. 

Following the report of resuscitation of patients poisoned with cyanide 
with methylene blue (see p. 700) it was to l>e expected that reports of the 
drug's employment in gas poisoning would follow. Sev(‘ral have, indeed, 
but up to the time of writing the evidence that inethyhmc* blue was the 
agent responsible for the recovery seems to me to be unmi.stakable only in 
the case of Nass (June 10, 1933), whose i)aticnt seems to have been saved 
by the intravenous administration of about 45 cc. of a 1 j>er cent solution; 
other routine treatment was subsecjuently emphjyed. 


METHYL CHLORIDE POISONING 

Poisoning by methyl chloride has been of infrequent occurrence until 
recently, when, during 192S-29, there were reported 29 cases with 13 deaths, 
in Chicago — all in kitchenette apartments in which there was discovered 
a leak in the multiple unit refrigerator system. The onset of symptoms, 
according to the careful report of Kegel ct al, (1929) is generally marked 
by progressive drowsiness, mental confusion, stupor, weakness, nausea, 
colic and vomiting; some patients experience tremor, hiccup, headache and 
visual disturbances. The pul^e, temperature and respiration are all in- 
creased, the pupils are widely dilated, there is anuria and a blood picture 
suggestive of a primary anemia. Prolonged coma is of common occurrence. 
Death is always preceded by severe opisthotonic convulsions accompanied 
by profound cyanosis. A peculiar musty, sweetish odor of the breath is a 
diagnostic aid. 
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The gas is colorless and of such faint odor as to be undetectable in even 
very poisonous concentration; in two instances in Chicago, open windows 
in the apartment did not protect against lethal doses. 

THERAPY 

Kegel et aL state that after removal of the patient from exposure, the 
gas is quickly eliminated, and that progressive symptoms in the more severe 
cases are due to continued injury from oxidation products of the gas until 
they are eliminated, and to degeneration of nerve cells. In the acute stage, 
oxygen must be administered until the peculiar odor disappears, even though 
the patient has to be restrained for the purpose. It is also considered impera- 
tively necessary that sodium bicarbonate be gotten into the system in any 
way possible; 500 cc. of Ringer’s solution (sodium chloride, 4.5 Gra., calcium 
chloride, 0.12 Gm., potassium chloride, 0.21 Gm., sodium bicarbonate, 0.15 
Gin., distilled water, 500 cc.) given intravenously will further combat de- 
hydration and acidosis. (Convulsions may be allayed by potassium bromide, 
1 drachm (4 Gm.) in 4 ounces (120 cc.) of water, given as a retention enema, 
but under no condltiom should chloral or chloroform be given. Stimulants 
as indicated. In the subsequent treatment, anemia must be combated. 


FOOD POISONING 
(Acute Diarrhea) 

Most individuals i)oisoned by the ingestion of spoiled food or of con- 
taminated water manifest the following symptoms: Gastric pain, nausea 
and perhaps vomiting, vertigo and cold clamminess of the skin, and diarrhea 
often accompanic'd by consiclerable tenesmus. I have used the words *^acute 
diarrhea” in the title because it is this symptom that (;auscs the most dis- 
comfort to the patient after the first shock of tlu‘ attack has passed. 

THERAPY 

The patient’s stomach should be completely emptied at once. If he is 
much nauseated, or has already been vomiting, the introduction of several 
glasses of warm water into the stomach and then the stroking of the pos- 
terior pharyngeal wall with the finger, usually suffices to produce satisfac- 
tory emesis; however, one should notdiesitute to use the emetic drugs (for 
a list see p. 699). As soon as the stomach is emptied a cathartic should be 
introduced: Castor oil, 1 ounce (30 cc.) ; or calomel, 3 grains (0.2 Gm.), to 
be followed after six to eight hours by a saline cathartic; or magnesium 
sulphate, or any other saline, in full dose. The patient should be absolutely 
at rest, take no food, and drink freely of water, hot tea or lemonade. Two 
hours after the cathartic has been given the adrninistratiort of bismuth may 
be begun: 15 grains (1 Gm.) of bismuth subcarbonate combined with 5 
grains (0.3 Gm.) of phenjd salicylate (of doubtful value) every two hours 
for ten doses. The suspension may w^ell be made as follows: 


Bismuth subcarbonatc 3iv 15.0 

Phenyl8alicylat.e 3j gr. xv 5.0 

Glycerin 5j 30.0 

Syrup of toll! to make giv 120.0 


Label : 2 teaspoonfuls every two hours for ten doses. 

Colicky pain is usually controlled by 2 drachms (8 cc.) of paregoric every 
two hours for two or three doses; occasionally it will be necessary to give a 
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Si’ain (0.008 Gm.) of morphine sulphate combined 
with % 2 o grain (0.0005 Gin.) of atropine sulphate. 

These patients are often very much dt'pressed and need supinirt; the 
following drugs may be used with discretion: Whisky, to 1 ounce (15 to 
30 cc.) to be sipped well diluted; strychnine w^^ulphate, ^30 grain (0.003 Gm.), 
hypodermically; caffeine sodium benzoate, 5 grains (0.3 Gm.), intramuscu- 
larly; mctrazol, V/U grains (0.1 Gm.l, intramuscularly: camphor in oil, 1 to 
2 cc., intramuscularly; aromatic spirits of nrnmouia, drachm (2 cc.). 

Feeding \yith soft foods may be cautiously begun within twelve to 
twenty-four hours. It is usually advisable to continue (he bismuth sub- 
carbonate (without phenyl salicylate) in doses of 15 grains (1 Gm.) three 
times daily for several ilays. The readt'r is also referred to the description 
of the apple diet on page 60. 


BOTULISM 

Botulism is acute poisoning cau.sed by the toxin of B. botulinuii, an 
organism whose spores arc widely distributed in nature, b(‘ing foiiml in (he 
soil, on fruit and vegetables, in dust, in (iu* intestinal tra(*t of herbivemms 
animals, and in the larvae of worms. Th(^ disease is causefl by the ing(‘s- 
tion of a great variety of contaminated animal and ]>Iant f(»ods; in the 
United States principally plant products, in Europe pi imnpally meats, l^oth 
the bacilli and the toxin are readily des(roy(‘d by boiling, but the spores 
resist boiling for five hours and are only kill(‘d l)y tem])eratur(‘s above 230 
F. (110 C.). Eight per cent brine, or 50 per cent sugar concentratiem, in- 
hibit the growth of the bacillus and prevc^nt tlu^ formation of (he toxin. In 
the United States and Canada, from 1899 to August 13, 1932, 193 outbreaks 
of botulism have been reported, a total of 045 (‘as(\s with 428 d(*aths, giving 
a case mortality of 66.3 per cent (in the most recent of these reports, there 
were 13 deaths in the afflicted gnnip of 16). A very large; perc(Mitage of the 
outbreaks is due to foods preserved at home without suffici(‘nt sterilization, 
thougli some have been caused by eommercially cfiunc'd products. 

Symptoms do not usually appear until eighieen to thirty-six hours have? 
elapsed. At first there is malaise. a.ssoeiatc<l with constipation and sub- 
normal temperature. (1 astro-intestinal symp/lorns arc unusual and when 
they occur are seldom violent. Then dizziness, hi'adache, and disturbances 
of vision appear: Scintillation, diplopia, mydriasis, blepbaroplosis and loss 
of the light reflex. Swallowing beeoiij»-s extremely difficult, the tongue and 
breath foul and the mouth cxcessiv(4y dry, and geiuTal muscular weakness 
comes on. In some cases the patient appears to be completely paralyzes!, 
but in others there are violent paroxysms induc(;d by the attempt to swal- 
low. The Dulse is slow, then becomevs rapid; breatliing becomes labored 
and death follows from resi)iratory failure. Most of the victims die within 
three to six days, but in tliosc who r(‘rov(*r th(;re are no permanent sequelae 
thougli convalescence is v(Ty slow. 

THERAPY 

The indications here are to empty the gastro-inUjstinal tract, support 
the patient, relieve the discomioH, and admini.'^ter the antitoxin. 

Emesis and Lavage. — The stomach .should be emptied by the use of any 
of the emetics listed on pag(' 699. Then a full dose; of castor (»il or one of the 
saline catharti(*s should be administere<l. This treatment is rational, since 
the poison has been taken by the m(»uth, but what can be expected from it is 
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sufficiently indicated in the fact that the symptoms usually do not appear 
until eighteen to thirty-six hours after the food has been ingested. 

Support and Stimulation. — Keep this patient warm. Any of the follow- 
ing stimulant drugs arc indicated: ^liisky, to 1 ounce (15 to 30 cc.) at 
intervals; aromatic spirits of ammonia, Vi to 1 drachm (2 to 4 cc.) ; strych- 
nine sulphate, Vfjo grain (0.002 Om.); metrazol, 1% grains (0.1 Gm.), in- 
tramuscularly; camphor in oil, 1 to 2 cc.; caffeine sodium benzoate, 5 grains 
(0.32 Gm.). Atropine would only add to the discomfort. 

Relief of Discomfort. — The excessive dryness in the mouth and throat 
can sometimes be lessened by the administration of pilocarpine nitrate, 
the dose of which is grain (0.005 Gm.) hypodermically; but the advis- 
ability of employing tliis drug, in view of the sweat and (iepression that it 
causes, must be carefully weiglierl in each case. 

Antitoxin. — It has been n^peatcdly shown by animal experiments that 
the specific antitoxin is capable of neutralizing B. botulinus toxin, but the 
relative infrequency of outbreaks of botulism does not warrant the distri- 
bution of this antitoxin throughout the country by commercial firms on 
the same scale as in the case of other therapeutic sera; a supply can always 
be had, however, at the Hygienic Laboratory, Washington, I). ("., and at 
the Department, of Health of the City of New York. According to Allen 
and Ecklund (1932), .lensen and Salisbury, Inc., Kansas City, Mo., are 
the sole commercial manufacturers of the product in the United States. 
Another factor that has prevented the control of outbreaks by the use of 
this serum is its relative inefficiency if not employed soon after the poison 
has been ingested, i. c., by the time most of the cases arc diagnosed it is 
already too late for the antitoxin to be of iiiuch value. 

Sedatives and Anesthetics. — In the course of a series of animal experi- 
ments designed to investigate the path of absorption of /i. botulinus toxin, 
Bronfenbrenner and Weiss (1924) made the accidental discovery that pro- 
longed ether anesthesia delayed the onset of symptoms. Further studies 
showed that the same results could be obtained wdien luminal sodium, 
nitrous oxide-oxyg(^n, or morphine were substituted for the ether. It has 
been suggested that these observations be utilized in i)ractice to keep the, 
patients alive and relatively atoxic until a suj)ply of antitoxin can be 
obtained. 


MUSHROOM POISONING 

In practically all cases of mushroom poisoning there are variable degrees 
of gastro-intestinal disturbance: Nausea, vomiting, gastric pain, diarrhea. 
In addition, depending upon the species of mushroom ingested, there may 
be any of the following symptoms: Nephritis with anuria or hemoglobinuria ; 
jaundice; excessive perspiration, salivation and lacrimation; dilatation of 
the pupils, mental confusion, excitement, convulsions, eoixa and death. 

THERAPY 

The stomach should be emptied by the use of any of the emetres listed 
on page 699, Then a full dose of castor oil or one of the saline cathartics 
should be administered. Keep the patient warm. Any of the following 
stimulant drugs may be used if indicated by the state of the patient s' pulse 
or respiration : Whisky, 1 ounce (30 cc.) ; aromatic spirits of ammonia, 
to 1 drachm (2 to 4 cc.) ; stiy'chiiine sulphate, V 20 grain (0.003 Gm.) ; met- 
razol, 1% grains (0.1 Gm.), intramuscularly; camphor in oil, 1 to 2 cc.; 
caffeine sodium benziuite, 5 grains (0.32 Gin.). Atropine sulphate, Vioo to 
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^0 grain (0.0006 to 0.0015 Gm.), will act as physiologic antidote if there is 
sweating, salivation and lacriniation. For the nephritis or jaundice nothing 
specific can be done. To quiet the excited patient, morphine sulphate, % 
grain (0.008 Grn.), may be given, or the following may be used: Barbital 
(veronal), 2 grains (0.13 Gm.) every four to six hours; phenobarbital 
(luminal), % grain (0.03 Gm.) every four to six hours; ainytal, % grain 
(0.045 Gm.) every four to six hours ; 'sodium bromide, 10 to 15 grains (0.6 
to 1 Gm.) every four to six hours. 


LEAD POISONING 

The first symptoms of lead poisoning are usually abnormal fatigue 
^accompanying irritability and sleeplessness, headache, loss of appetite an<l 
vague nausea and body pains. Constipation and increasing muscular weak- 
ness, especially of the extensors of the right hand, become marked, and 
then there appears tn^mor of the mouth and eye muscles, the latter detectable 
when the patient lowers the lids. Tremor of the extended fingers usually 
appears somewhat late, as do also actual radial paralysis and colic. During 
the colic — which is caused by tonic stimulation of the intestinal mus- 
culature by the direct action of the lead so that there is a contra(‘tion ring 
with an area of high pressure due to increased peristalsis above — the severe 
pains are located below the umbilicus in a scaphoid abdomen, and in con- 
trast to appendicitis and peritonitis there is no tenderness and the sutTering 
is relieved by pressure. The writhing of the intestines is often clearly to 
be felt. Frequently there is a desire to vomit and to defecate, but very little 
comes of this; obstinate constipation is certainly the rule, tliough diarrhea 
is on record. The patient sweats and the temperature and pulse rate are 
much decreased; a rise in blood pressure and blood sugar is usual but not 
invariable. There is also an apparent inability of the vessels to relax, wduch 
accounts for the marked pallor and the slow hard pulse as well as the 
hypertension; this may also give rise to sudden but usually temporary 
attacks of blindness (the contractions can sometimes be seen in the retinal 
and conjunctival vessels), occasionally to contracted kidney in protracted 
cases, to angina pectoris and gangrene of the extremities, and, together with 
a direct poisoning of the brain cells, to encephalopathy, manifested in hal- 
lucinations, babbling, delirium or stupor. Whether the peripheral paralyses 
due to lead arc of ncuritic, muscular, spinal or vascular causation is not 
known. Sterility and miscarriage as accompaniments of tlie malady were 
recognized many years ago. Death is nowadays unusual but there may be 
degenerate neurological sequelae of a most distressing sort, particularly in 
children, probably as a result of prolonged increase in intracranial pressure. 
The roentgenologkjal diagnosis in children is now recognized as possible, 
but it is my understanding that all pediatricians and roentgenologists are 
not at one regarding some differential points. 

Pallor in this disease is not a direct expression of the anemia, for even 
in severe cases the red cells rarely fall below 3.5 million and the hemoglobin 
below 65 per cent. With regard to stippling of the red cells, one may say: 

(а) There is no lead poisoning entirely without stippling, but there may be 
stippling which indicates only absorption of lead without clinical poisoning. 

(б) The proportion of 100 or even more stippled cells per million may be 
seen in lead workers without symptoms, but the proportion of 600 or more 
is considered of great diagnostic importance, (c) Stippling is not entirely 
pathognomonic since it may also follow ingestion of silver or zinc and is 
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promoted by potassium iodide, id) If there is also leukocytosis, the other 
types of metallic poisoning, benzene poisoning, diseases of the blood-forming 
tissues and malaria must be ruled out. A moderate lymphocytosis is seen 
in some cases, perlmps a slight increase in monocytes also. Both the lead 
line on the gums, whicli depends much upon the state of the mouth, and the 
presence of lead in Ujc urine indicate absorption but tell little about the 
degree of clinical involvement. The lead content of the blood may be 0.36 
rng. per cent as against the normal 0.005 to 0.035 mg. per cent. Lead storage 
takes place principally in the calcareous portions of the bones, only sec- 
ondarily in the liver and kidneys. Jaundice is (lue to blood disintegration 
and not to liver damage. A diagnostic point apparently more often resorted 
to abroad than in this country is the observation of a much increased 
coproporphyrin content in the urine. So far as absorption, storage and 
elimination are concerned, it has been shown that the metabolism of lead 
and calcium are closely related, but the minutiae of these processes are not 
yet understood. Th(^ (luestion of delayed callus formation in lead-poisoned 
individuals suffering fracture has been raised, and one school believes that 
there is injury to tluj calcium-se(T(‘ting osteoblasts with actual bone necro- 
sis as a possibility. The high incidence of arthritis and analogous conditions 
is also believed to reflect bone injury. 

There is much of lead poisoning in tlie literature of recent centuries. 
Major, indeed, makes it a truly venerable disease in a delightful historical 
study in which he proposes one Nikander (second century, b. c.) as **poet 
laun^ate of lead colic.*’ Not until the eighteenth century was the entity 
given scientific status, however, a service performed by Sir George Baker 
(1722-1809), who got himself denounced as a faithless son of his county 
for showing that Devonsliire colic was due to the lead in Devonshire cider. 
Today, lead poisoning ranks first among the industrial diseases, and 
epidemics are not of infrequent occurrence as well; in 1930, there were 
serious outbreaks in two Continental cities whose water is conveyed in lead 
pipes. Bizarre, indeed, are some of the ways in which we can take harmful 
amounts of lead into the body, but there is no space here for the list. In 
infants, the chewing upon painted toys, the crib, etc., is probably the most 
frequent source. 

THERAPY 

After prevention of the possibility of further absorption of lead by 
whatever means are required in the individual case, the treatment is divided 
into two periods: Tlie mobilization of the lead outside of the blood stream 
in order to bring about subsidence of acute symptoms, and the promotion of 
l('ad elimination. 

Mobilization of Lead in Acute Cases. — In the presence of colic or other 
severe acute manifestations calcium is given because as calcium is stored in 
the bones lead is stored also, as was shown by Aub, Hunter and their asso- 
ciates, in 1925. Practically instant relief is brought by the very slow intra- 
venous injection of 20 cc. of a sterile 5 per cent solution of calcium chloride; 
in the series of 24 cases reported by Bauer et al. (1931) the patients almost 
invariably went to sleep, though some slight abdominal soreness remained. 
Evidently there is some antispasmodic action here also. During the period 
of freedom from pain a full dose of magnesium sulphate is usually given 
to sweep out the relaxed bowel. The calcium injection may be safely re- 
peated in four hours if the spasm returns, as it usually does several times in 
the more severe eases. These injections must be given with the greatest 
possible care, for if the solution is introduced more rapidly than at 
the rate of 2 cc. per minute severe nausea and vomiting are practically 
certain to occur; furthermore, rapid administration may cause acute paral- 
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ysis of respiration and circulation. Even at best there is usually a fall of 10 
to 40 mm. in the blood pressure due to peripheral vasodilatation, and the 
patient feels as though his entire body were on fire. Another precaution: 
Be sure that the needle is in the vein, for calcium injected into the adjacent 
tissues causes slough. Failing the facilities for giving the calcium chloride 
intravenously, morphine and atropine must be tmiployed, grain (0.015 
Gm.) and %oo grain (0.0006 Gm.) respectively, or perhaps even higher 
doses; these drugs are slower but relatively sure in their action. The nitrites, 
as used in angina pectoris (see p. 542), are also of value. 

After the more acute symptoms are controlled, the usual practice is to 
continue calcium therapy at a more leisurely pa(*e for a few days ti) assure 
maximum storage before elimination is begun. This is best accomplished 
through an alkaline diet in the form of milk, greem vegi'tables and potatoes, 
and the additional administration of calcium by mouth. Leschke (1931) 
has found calcium gluconate, which is soluble find reathly absorbed, tlie best 
drug in his large experience*; he gives T^-i-grain (0.5 Gm.) doses in milk at 
three-hour intervals, so that the patient obtains five or six doses daily. 

Elimination of the Lead. — After several days of the above mobilizatior- 
therapy, the treatment is swung around in the oi)p()site direction, and elim- 
inative procedures are b(‘gun; that is to say, a regime of calcium starvation 
is instituted. This is best accomplished by giving a calcium-poor diet con- 
sisting of much meat, fish, eggs or cheese, and no green vegetables; a very 
small amount of potatoes an(l some milk are ixTinissiblc — but very little 
of these. In addition acids are given to promote the abstraction of calcium 
from the bones; 20 to 30 grains (1.3 to 2 Gm.) of ammonium chloride four 
to six times daily, or hydrochloric acid, 30 minims (2 cc.) of the U.S.P. 
dilute if the patient can be gotten t(» take so mud) — administering in weak 
lemonade will help. Leschke believes that the cun' works better if applied 
in a stop-and-go manner. He prescribes four <lays of cure and three days of 
pause, permitting on the latter a more varied though still calcium-poor diet 
and reducing the acid considerably; he also favors the taking of coffee and 
tea for their diuretic effect. He likes also during the entire period of dc- 
Icading to give a pill of atropini* and papaverine; some such combination as 
the following might be written: 

1$. Atropine sulphate 

Papaveiine 

Make 00 pills. 

Label. 1 pill after meals 

Some physicians like the use of iodine instead of acids to hasten elimina- 
tion, as suggested by Melsens as long ago as 1849. P'ive to 10 grains (0.3 to 
0.6 Gm.) of potassium iodide, well given in milk, three times daily is prob- 
ably a good starting dose, but this is often considerably increased if well 
borne by the stomach. Sodium bicarbonate is also effective, probably by 
converting the insoluble tribasic lead pho.spliate into the soluble dibasic salt. 
Large doses are given, 5 to 8 drachms (20 to 30 Gm.) daily, divided into 
five or six portions. Leschke considers it less dangerous to use the iodide 
first and then, when it is felt that most of the lead has been eliminated, 
change to the sodium bicarbonate, his fear being of course that the promo- 
tion of too rapid streaming out of the lead will give rise to further cell 
injuries. It is indeed an astonishing fact, and one that to me is wholly 
inexplicable, that we practically never sec such damage occurring as the 
lead comes out, though we assume that the inward passage is the cause of 
the severe symptoms. 

Instead of any of the above medicaments, parathyroid extract has been 
injected intravenously with excellent results; 40 to 80 units daily in one or 


. gr. 0.03 

. gr. XXX 2.0 
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two doses. However, as this necessitates frequent blood-calcium determina- 
tions as a safeguard against hypercalcemia and possible renal injury, it seems 
to me to be needlessly drastic therapy. 

As most of the lead is eliminated through the bowel, the giving of saline 
cathartics, particularly magnesium sulphate, is considered to be especially 
important; senna, cascara and other drugs which may cause a more spas- 
modic type of movement are contraindicated, but later in the treatment 
mineral oil may be substituted for the salines. 

The anginal symptoms and the peripheral vascular spasmodic dis- 
turbances are treated with the xanthine diuretics as usual. In the treat- 
ment of the paralyses, months of patient massage, active movement and per- 
haps the application of the galvanic current are needed. Some physicians 
also favor the use liore of large doses of strychnine sulphate, grain 
(0.003 (iin.) or more three times daily. 


SNAKE BITE 

The total number of deaths annually throughout the world from the 
bites of poisonous snakes is probably between 25,000 and 35,000, of which 
20,000 to 25,000 occur in India alone. The other cases are scattered 
throughout all the rest of the world, few regions being without one or more 
dangerous families of snakes; Europe, however, is relatively free, perhaps 
no more than 2 or 3 fatal cases occurring there each year. The chief 
shakes according to their distribution are: Asia, the several vipers, the 
daboia, the habu, the cobra, the king cobra, the krait; Africa, the vipers, the 
puff-adder, the asj); Oceania, brown snake, black snake, copperhead, tiger 
snake, death-adder; lOurope, the vipers; North America, the vipers, the 
water moccasin, the copper head, the rattlesnakes, the harlequin snake 
(southeastern United States and Central America) ; South America, the 
vipers, the copperhead, the water moccasin, the rattlesnakes, the fer-de- 
lancc, the bushmaster, the coral snake (also occurs in the West Indies), the 
caia^aca, the jararacussu, the jararaca, the surucucu de patioba, and the 
yarara fiata. 

The symptoms of poisoning vary with the different snakes; I have drawn 
freely upon Amaral for the following descriptions. Cobra: Local burning, 
edema and congestion; prostration; nausea, vomiting, salivation, cold 
(■sweats; rapid and weak pulse, rapid' and later slow and weak respiration; 
difficulty in speech and progressive muscular paralysis; respiratory death. 
King cobra: Little or no local reaction; difficult and stertorous respiration; 
patient remains in a semiconscious state until death from respiratory 
paralysis. Krait: Rapid emaciation, progressive muscular weakness and 
other symptoms of slow intoxication; death after six or more days from, 
respiratory paralysis. Daboia: Intense local reaction) ecchymosis and 
hemorrhages; nausea, vomiting and collapse with rapid weak pulse; if 
death is not immediate, hematuria and albuminuria, anemia, intense emacia- 
tion, and then death. Jararaca, jararacussu, fer-de4ance, caigaca, habu: 
Immediate local edema which spreads rapidly, ecchymosis, severe pain and 
hemorrhage at site of bite; parched throat, thirst, congestion, hemorrhages 
(except following the bite of the habu) into the mucous membranes and 
even tlirough thyp skin, albuminuria, death in toxic exhaustion (habu causes 
feq>iratory paralysis and jararacussu visual impairment). Rattlesnake: 
Loc^l pain, hemorrhage, ecchymosis, gangrene; rapid general symptoms (I 
once" saw a young n^o lad vomiting and profusely sweating twenty minutes 
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after I had seen him bitten by a large diamond back) consisting of rapid 
and weak pulse, nausea and vomiting, sometimes diarrliea, cohl sweats, 
and a series of collapses until early death takes place. The pigmy rattler 
and the American copperhead do not seem to be among the nmst poisonous 
snakes; also a bite by the true water moccasin (not the maligned, tliough 
vicious, common water snake) is quite rare. Harlequin and coral snakes: 
No local evidences except intense pain; depression, somnolence, convulsions, 
death in collapse; the coral also causes salivation and laerimation. 

THERAPY 

Immediate Surgical Treatment. — Apply a tight bandage proximal to 
the bite and leave it in place for about twenty minut(‘s, after whicli it may 
be partially loosened at intervals to relieve the congestion but permit only 
gradual absorption. Enlarge the wound with crucial incisions % inch deep 
and suck out the venom; then apply any of the following: Strong acids, 
phenol, tincture of iodine, bichloricie of mercury (dangerous if too much is 
absorbed), tincture of ferric chloride, alcohol, ]K)tassium ])ermanganate, 
The rubbing of crystals of this latter substance into th(» wound, and the in- 
jection into and around it of a 2 per cent .solution, was formerly looked upon 
as very valuable, but the injections at least seem now to be discredited. 
Intravenous injections of potassium permanganate are very dangerous; I 
once saw a patient thus killed wdio might otherwise have survived the bite, 
as the rattler was small. Hutchison (1929) says that suction should be 
continued for twenty minutes out of each hour for fifteen hours. 

General Supportive Measures. — Use the stimulants as indicated: Aro- 
matic spirits of ammonia, drachm (2 cc.) at intervals of ten to fifteen 
minutes; caffeine sodium benzoate, 5 grains (0.32 Gin.) intramuscularly, 
or caffeine as strong hot black coffee; metrazol, P/o grains (0.1 (Jm.), intra- 
muscularly; camphor in oil, 1 to 2 cc.; strychnine sulphate — large doses of 
this drug are used. Vis % grain (0.004 to 0.008 Gm.), at fifteen-minute 
intervals until slight spasms occur; wliisky, Vj to 1 ounce, so long as it is 
acting only as a stimulant and not as an intoxicant. Tlie popular belief 
that to get maudlin and even ‘Mead” drunk is the best treatment for snake 
bite has no basis in actual fact; in<lecd, it would seem that such treatment 
lessens the patient^s chance of recovery. 

Specific Antisera. — (a) In India . — ^Despite the fact that (Calmette's 
serum, made by immunizing the horse, seems to be absolutely antidotal 
to cobra venom, its use can hardly have made even a faint impression on the 
mortality record in India. The working people, scattered in isolated villages^ 
over an enormous territory, often sleep out at night and thus fall easy vic- 
tims to the wandering cobra that, seeking its meal of snakes, finds the sleep- 
ing native and wantonly bites him. There is little hope that the serum will 
ever be sufficiently well distributed that its administration will become pos- 
sible to many of these unfortunates soon enough to save their lives. 

(b) In South America . — ^We know practically nothing, of course, of the 

incidence of fatal snake bite in the wilds of this continent, but on the large 
estates and industrial workings the conditions are more favorable for treat- 
ment than in India. The working population, while scattered through the 
forests, particularly in the north, are iQore or less concentrated about the 
haciendas, making it easy to see the victims promptly and provide efficient 
care: It has been stated that the antivenins are being used successfully 
under these circumstances. ♦ 

(c) 7n North America. — ^Amaral, formerly head of the Institute of 
Butantan Sao Paulo, and at present director of the Antivenin Institute 
of America, has devised a polyvalent serum against the venoms bf the 
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rattlesnake, water moccasin and copperhead. It is manufactured by Mul- 
ford (Antivenin Ncafctic Crotalidac, N.N.R., 1933). The contents of one 
syringe should b(i injected as soon as possible and the dose repeated every 
one or two liours unless and until symptoms are markedly diminished; 
intramuscular injections are advised, in severe cases, intravenous. The 
doses are doubled for cliildren, because the smaller the body the greater the 
proportionate amount of venom in the tissues. The problem of getting this 
antidote to the victim, who has probably limped into some isolated village, 
is of course a difficult one; however, it is believed that in time numerous 
stations will be established, which, when reached by telephone, will send 
out a supply of the serum in an airplane and drop it over the place from 
which the call was sent. The feasibility of this plan has already been 
shown in the region around San Diego, California, the point of telephone 
call being the zoological garden in that city. 

(d) In Central America . — The Mulford antivenin (Antivenin (Both- 
ropic), N.N.R., 1932) is being extensively and effectively used in Central 
America since the development of the snake farm for collection of venoms 
at Tela, Honduras. It is used, it seems, against bites of the fer-de-lance, 
hog-nosed snake, Tamagas verdc, timbo, and eyc-lash viper. George (1929) 
has stated that an antivenin against cascabel, the tropical rattlesnake, is 
also now available, but 1 find no record of the production of a specific 
anticoral venom. 


SPIDER BITE 

In the United States all of the authenticated cases of arachnidism have 
been due to the bite of Lactrodcctus mactanSy commonly known as black 
widow, shoe-button spider, hourglass spider and T-dot spider. To Bogen 
is due great credit for reawakening interest in this subject. At the time 
of his last report, September, 1932, tliere were available records of 380 
cases with 17 deaths in 18 states; add to this the many hundreds of unrecog- 
nized or unreported cases and it will be seen that this type of poisoning 
deserves serious attention. Most of the victims have been males who were 
bitten on the penis or adjacent parts while sitting in an outdoor privy. The 
stinging pain of the bite soon subsides and there is usually little or no 
visible lesion; then, fifteen to thirty minutes later, pain reappears, usually 
at the site of the bite and spreads aH over the body, reaching its maximum 
about an hour after the bite. There is generalized muscle spasm and very 
often a boardlike rigidity of the abdominal wall. The pain is agonizing 
but local tenderness is usually entirely absent; the patient usually sweats 
profusely, is restless and anxious, and may exhibit spasmodic twitching of 
the muscles of the extremities, priapism, localized edema and urinary reten- 
tion. There may be a mild rise in temperature accompanied at times by a 
slow pulse; the blood and spinal fluid pressures are usually above normal. 

THERAPY 

Of course the vast majority of the victims of this spider recover in a 
few days, but the acute symptoms arc so severe as to necessitate immediate 
efforts at alleviation. Resort is practically always had to the opiates, 
though all observers agree that these patients can tolerate very large amounts 
without deriving much relief from them. Browning’s .(1930) patient was 
considerably relieved by nitroglycerin. Hot baths or hot applications are 
sometimes helpful. Bogen has performed spinal puncture in a few cases 
with striking immediate relief and highly recommends the procedure. 
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Intravenous injection of 10 per cent magnesium sulphate solution gave only 
“some apparent relief’' in the one ease in which it \vas tried. Blood taken 
from recovered victims, from one to ten weeks after the bite, was given to 
24 patients soon after admission to the hospital, the injection being repeated 
in three instances. From 2 to 35 cc. of the serum, given intramuscularly, 
has produced substantial relief in each instance. Bogen feels, and others 
are in agreement with him, that the stimulant drugs and alcohol should not 
be used, and furthermore tliat there is no rational indication for local treat- 
ment of the site of the bite other than the simple application of an antiseptic 
such as tincture of iodine. 



BURNS 

MILD BURNS 

First degree burns, or second degree burns of only small areas, are 
usually treated by any one or a combination of several of the following 
methods. 

1. Oarron Oil. — This substance, which is a mixture in equal parts of 
linseed oil and lime water, is soothing to burned areas, like all oily and alka- 
line applications. Gauze soaked in the mixture should be very liberally 
applied and held in place by dry bandages. It is not antiseptic, however, 
and is therefore best not used on blistered areas. 

2. Picric Acid. — A 1 per cent acjueous solution of picric acid is both 
analgesic and antiseptic and is therefore much used; its principal undesir- 
able feature is Ukj fact that it stains everything with which it comes in 
contact. Small gauze compresses should be soaked in the solution and 
gently placed so as to thoroughly cover the affected area; rather loose band- 
ages are then employed to hold the dressing in place. Any distended blis- 
ters should have been ascptically opened beforehand. After two or three 
days the dressing may be soaked in picric acid solution to soften it and 
then it may be removed and replaced with a fresh one; in very mild burns 
it is usual to leave the original dressing in place until the area is completely 
healed. 

A 5 per cent alcoholic solution may be substituted for the weaker 
aqueous solution, but the dang(T of absorption of the poisonous substance 
is greater in the presence of alcohol, and such a solution should certainly 
not be used over large areas. 

3. Aluminum Subacetate. — Both Ravogli and Pusey have highly com- 
mended this substance in 2 to 5 per cent solution as both an analgesic and 
antiseptic of considerable value. The former writes: ‘^When the blisters 
are distended with serum they are opened, draining the fluid and leaving the 
epidermis in place to protect the denuded papillary layer. . . . Compresses 
of sterile gauze are ai>plied on the burned surface and kept continually 
moist with the aluminum solution, and the whole is bound witli a piece of 
oiled silk, so cut as to hold the dressing in place.^^ 

4. Ethyl Aminobenzoate (Benzocaine, Anestbesin). Ten per cent of 

this substance, which is a local ancsJbhetic, may be applied in lanolin oint- 
ment, the whole to be covered with gauze; the treatment is of doubtful 
value if there are blisters and danger of infection. • 

5. Butesin Picrate. — Tliis substance combinc\s the anesthetic properties 
of butesin with the antiseptic properties of picric acid and is an excellent 
dressing for first and mild second degree burns. It is usually applied in the 
form of the N.N.R. Butesin Picrate Ointment, which coirt-ains 1 per cent of 
the drug in a suitable ointment base. Before . applying the dressing, all 
distended blisters shouhl be aseptieally drained. 


SEVERE BURNS 

All extensive first degree burns, all second degree burns unless only a 
very small area* is involved, and all third degree burns^ of whatever extent, 
are to be considered as serious. The treatment resolves itself into the 
following elements: (a) The combating of shock and fluid deprivation, (b) 

no 
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the prevention and treatment of toxemia, (c) the protection ,of the^deiiudod 
areas, (d) the application of antiseptics to prevent or combat infection, and 
(e) the prevention of contractures and the replacement of tissue by graft- 
ing. This last matter lies entirely within the realm of surgery, but the 
other items will be given further consideration here. 

(a) SHOCK AND LOSS OF FLUIDS 

The treatment of shock cannot be fully considered here. It should bo 
particularly noted, however, that the blood becomes very concentrated after 
a severe burn. Indeed, it has been maintained by Underhill (1930) that 
blood concentration is the cause of most of the toxic symptoms of burns, 
but to most observers it seems more likely that the anhydreinia is merely 
one of the manifestations of a profound toxemia, the true nature of winch 
is as yet unexplained. Still, it is recognized that if a burn involves one sixth 
of the body area, the loss of fluid in twenty-four hours may equal 70 per 
c5ent of the total blood volume, rcvsulting in great blood concentration, slowed 
circulation, partial asphyxiation, alteration in metabolic processes, impair- 
ment of the heat-regulating mechanism with fall in temperature, and susy>en- 
sion to a considerable degree of the vital activities. The call for fluid in 
large quantities is therefore imperative, and is best answered by the im- 
mediate administration of 1000 cc. of physiologic saline at a rate not to ex- 
ceed 25 cc. per minute, and thereafter fluids by every available channel in the 
amount of 4 to 8 liters in twenty-four hours — that is until the capillaries 
have lost their abnormal permeability, fluids are retained, and the coneem- 
tration of the hemoglobin and bloo(l chlorides approaches normal; this 
. critical period is usually passed in twenty-four to forty-eight hours. Some 
observers give part of this fluid in the form of glucose solution. There has 
been occasional mention in the literature of generalized edema following 
such heroic introduction of fluids, which is thought to be due to renal de- 
pression consequent upon edema of the tubules. Permanent renal damage 
docs not result from burns. 

Many men of large experience arc now quite in agreement with Riehl 
that early blood transfusion is an adjuvant measure of great value. The 
late Dr. Davidson, it seems, transfused on admission any patient with a pos- 
sible lethal burn, and repeated in less than twenty-four hours if shock de- 
veloped. Seeger (1932) writes me: ‘‘We jfiake it a rule to transfuse every 
child with a burn involving 20 per cent or more of the body surface, re- 
gardless of how good the patient's condition may appear to be.” 

• 

{h) TOXEMIA 

• 

The toxemia that appears usually several days after the patient was 
burned is treated by the measures just described, save that they must be 
continued over a longer period of time. The prevention of toxemia is, 
however, another piatter. 

1. Debridement. — ^This procedure comprises the surgical excision, as 
completely as is possible under the existing circumstances, of all the burned 
tissue, the patient being under a general anesthetic. While this treatment 
prevents toxemia by removing the principal source of the toxins, and has 
Undoubtedly saved many lives, it is ojK*n to the following objections, as 
made by Bancroft and Rogers ( ^926) : 

“It is a radical procedure with considerable operative risk to a devital- 
ized patient. Islands of epithelium in the hair follicles, sweat and sebaceous 
glan& may be sacrificed that might be saved. 

“The after-treatment is extremely painfill and infection is very apt to 
follow. 

46 
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''Skin* grafting must usually be performed to cover the defect. If the 
condition of the patient is poor and infection present, skin grafting may be 
so long delayed that a scar tissue base may form beneath the granulation 
tissue and a second extensive debridement must be performed to make a 
satisfactory field for the grafts.” 

2. Tannic Acid. — In 1925, Davidson, while investigating the possibility 
of preventing toxemia by the use of local coagulants, was advised by E. C. 
Mason that the phosphotungstic acid that he was studying at the time 
might Well be replaced by tannic acid; it is no exaggeration to say that 
Davidson^s subsequent studies of this latter drug have quite revolutionized 
the treatment of severe burns. In the beginning, he applied a gauze dress- 
ing and then soaked it with 2.5 per cent aqueous solution of tannic acid 
(the solution must be freshly made as it completely deteriorates during a 
few days* exposure to light and air) and kept the compresses wet with 
the same until tanning was complete. The technic of Beck and Bowers 
(1920) has, however, completely rei)laced this method. All clothing and 
dressings arc removed, the patient is placed under a cradle tent on sterile 
sheets, an electric bulb maintains warmth and dryness, and the tannic 
acid solution (5 per cent is now universally emjiloyed, occasionally raised 
to 10 per cent) is sprayed on to the burned area from an atomizer every 
thirty, sometimes every fifteen, minutes until a fine mahogany brown mem- 
brane is formed, which usually requires from fifteen to eighteen hours. 
Thereafter the entire burned area, which is now insensitive, remains ex- 
posed to the warm air and the coagulum is left undisturbed until it sepa- 
rates — after ten days or more in d(‘ep burns. Experience with tannic acid 
ointments or jellies about the face and eyes has not been entirely satis- 
factory, and it is now the usual practice to use the spray liere too since the 
injurious efTccts to the ey(?s which were earlier feared have not been found 
to occur. 

In deep burns, infection sometimes occurs beneath the membrane. 
Sceger (1932) has found that the removal of tanned membrane should 
suppuration begin beneath it is greatly facilitated by checker-boarding 
the area with incisions, during the tanning process so that 2-inch squares 
are formed, or the same thing may be accomplished by laying very narrow 
strips of adhesive across the burned area and tanning the squares between 
them. It is agreed that boric acid dressing should not be applied because 
of the danger of poisoning. Gfover (1932) finds it advisable to apply 
continuous Dakin’s solution dressings to hasten tlie separation of the 
coagulum when fluctuation appears; the normal skin must of course be ade- 
quately protected with petrolatum. 

Unfortunately, the tannic acid method of troatmimt is not effective if 
ointmente have been previously applied. In such cases the ointment must 
be removed (usually with xylol) under heavy morphine dosage or even 
general anesthesia before the spraying can be begun. It has not been found 
that burns with chemicals require any special neutralization treatment, 
such as counteracting acids with alkalis, for all possible damage has already 
been done and excess of the matcTial can be got rid of by liberal flushing 
with water or saline solution. 

The pH of the Solntion , — Seeger (1932) feels that the observations of 
the action of tannic acid whicli liave been made by chemists in the tanning 
industry, though bearing directly only upon the responses of nonviable 
tissues, might well be studied for what clinical applications may be gleaned 
from them. Wilson (1928) has stated that such acid tannin solutions 
as .are used medically would ruin skins in the ordinary production of 
leather due to excessive sw’cllinrg of the tissues. In Sceger’s experimental 
studies with rabbits he has found that when one proceeds from a neutral 
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to an acid range in the solutions a point is quite suddenly reached — pH 6 — 
at which a ^eat degree of edema is produced in the tissues; usually em- 
ployed solutions arc much more acid even than this. The least edematous 
disruption of tissues ho found to occur with solutions nearest the liydrogen 
ion concentration of 7.4. For clinical use he prepares a solution of this 
acceptable concentration, as follows: Tannic acid. 25 flm.; pure anhydrous 
sodium carbonate, 3.975 Gm.; water. 50t) cc. Apparently this neutraliza- 
tion is not accompanied by any loss of tanning power. Dr. Seeger informs 
me (December, 1933) that experience in approximately 50 cases has shown 
that the membrane is more pliable when tliis new solution is used; he also 
has the impression that healing occurs more rapidly beneath it. 

3. Continuous Bath. — ^l^he continuous batli treatment is infrequently 
used because of the special apparatus necessary, under the constant super- 
vision of a specially trained attendant. It is of decided value for the first 
few days in extensive second and third degree burns of the body, especially 
fWhen the patient is m coma, with a small rapid pulse, dyspnea and anuria. 
The continuous bath relieves pain, is sedative, and improves the circulation 
of the skin; to some extent the absorption of toxic products is prevented. It 
is difficult to give the continuous bath without a special large tub provided 
with temperature regulators, large outflow pipes, and rims supplied with 
hooks for the attachment of supporting sheets and pillows. 

The following rules should be followed: (1) First fill the tub with hot 
water to warm it. (2) Regulate the temperature to 98 F. (37 C.) before 
placing the r»atienl in the water. (3) Test the temperature every few min- 
utes, and keep it at 98 F. (37 C.). (4) After the temperature is adjusted, 
shut off the intake. Do not permit a continuous flow. (5) Keep the ears 
dry. (6) A trained attendant must not leave the room while the patient is 
in the tub. (7) Avoid exposure On removal from the bath. 


(c) PROTECTION OF THE DENUDED AREAS 

1. Paraffin Treatment. — In the investigations undertaken V)y clinicians 
and pharmacologists as a result of the sensational exploitation of a French 
nostrum during the early years of the AVorld War, the paraffin dressing of 
recent burns was found to have the following aclvantagcs over all other 
dressings that had hitherto been devised: (a) The wound is protected from 
the air, which Is not only very irritating to the* surface but may carry patho- 
genic organisms; (6) the damaged tissues are held somewhat immobile and 
at rest by the splintlike effect of the \vax; (r) the heat of the applications 
perhaps encourages the establishment of new blood supply; (d) the paraffin 
film docs not adhere to the injured area, and therefore at the redressings 
the granulation tissue and the epithelium that is attempting to cover in the 
denuded area is not injured; and (e) redressing is much less painful than 
with the earlier methods for the reason that granulations have not grown 
into the dressing. Repair of deep burns is no more rapid with this than with 
any other method, nor is there any less scarring. Indeed, in most respects 
this method of treatment is inferior to the tannic acid treatment. Where 
still used, the usual practice is to apply first a coat of liquid petrolatum, 
which is painless and protects against the heat of the paraffin, then a thin 
layer of cotton, then the melted paraffin is applied, and perhaps additional 
layers of cotton and paraffin. Special spraying apparatus may of course 
be used, but the ordinary sprinkling can is satisfactory and indeed so is 
painting. Sollmann has described the tw’^o following methods of melting 
the paraffin and maintaining it at proper fluidity: 

^^Food TTarmer.— This is the pint size sold in the stores for warming 
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of babies’ milk bottles. When filled one half or two thirds with paraffin of 
melting point, 47.5 C., it can be used in three minutes after the current is 
turned on. If the current is then turned off for two minutes, it will have 
just the right temperature. It will remain usably melted for ten minutes 
without current, when a crust begins to form; it can then again be made 
usable by turning on the current for a few moments. 

‘This should be particularly useful when the paraffin is used only occa- 
sionally, as in ordinary office practice. 

** Acetate Thermostat . — Sodium acetate has the curious property of melt- 
ing and congealing at just about the temperature that is needed for the 
application of the paraffin. It retains this temperature constant for a long 
time while passing from the liquid to the solid state. When sodium acetate 
is used to fill a pot surrounding a vessel containing paraffin, it keeps the 
paraffin melted at just the right temperature for application for three hours 
after the pot has been removed from the fire. Tf in the meantime it has 
been set into a firelcss cooker, the time could of course have been further 
prolonged. 

“The advantages of this will be appreciated at once: The paraffin needs 
no further attention after it has been melted, until three hours afterward, 
and then it can be quickly reheated. The paraffin pot can be carried to 
any part of the shop, or in an ambulance to the dressing station. The 
sodium acetate is syrupy, and does not easily spill; it does not evaporate, 
so that no attention is required in this direction; indeed, the outer and inner 
vessels could probably be joined by solder. 

“The device that I am using, which appears especially practical, con- 
sists of an ordinary glue pot of size O. The outer pot is filled two thirds 
with official sodium acetate (requiring probably something over a pound). 
The inner vessel holds about a pound of paraffin.’’ 

Mummery (1933) has surprisingly advocated the desertion of the newer 
tannic acid treatment except for the most serious types of burns and the 
return to the use of paraffin containing acriflavine, in the proportions 
of 1 : 1000, Most experienced observers had omitted antiseptics from their 
paraffins, however, before the method lost its vogue. 

2. Gelatin and Formaldehyde. — Fist has offered the following modifica- 
tion of the paraffin treatment: 

“A dressing that presents several advantages may be prepared by dip- 
ping gauze into a hot, dilute, aqueous solution of pure gelatin, drying it, 
and then treating with solution of . formaldehyde U.S.P. of half strength, 
and finally washing and drying. The result is a gauze that is unaffected 
by moisture; it will not stick to a granulating surface, and may be kept in a 
warm climate or sterilized in an autoclave. • 

“When this prepared gauze has been used as a dressing, granulation has 
proceeded with great rapidity. Just how mucli of the stimulation is due 
to* the formaldehyde in the compound is a matter that will bear investigation. 

“The gauze, when dry, is slightly stiffer than paraffined* gauze but softens 
somewhat when moistened. If well-diluted gelatin solution is used, the 
dressing is not too stiff for application to raw surfaces. 

“Before the gauze is applied the surface should be well cleansed and then 
dried, preferably by means of hot air. The dressing should be removed 
daily, the wound cleansed and dried, and a new dressing applied. Pure 
gelatin is easily obtainable and should always be used. Four ounces of 
pure gelatin dissolved in 1 gallon of water will moisten quite a quantity of 
gauze. After the gauze is dried, it is immei*sed for a few jninutes in solution 
of formaldehyde U.S.P., diluted to half strength, to fix the gelatin. The 
gauze is then washed, dried, packaged and sterilized. Any good hospital 
can sterilize the gaUze, as it is not injured by autoclaving.” 
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W) THE APPLICATION OF ANTISEPTICS 

Aldrich and Firor (1933) challenge the hypothesis that absorption of 
noxious materials and the abnormal concentration of the blood . are the 
causes of severe toxemia. Instead, they feel that the entire symptomatoldgy 
can be accounted for on the basis of infection alone. In their investigations 
they found that all cultures taken from the burned areas in the first twelve 
hours are sterile, save for the occasional occurrence of Staphylocoeem 
aureus and albus and B, coli, but that thereafter streptococci grow in the 
cultures in all severely burned patients, the concentration of the organisms 
increasing wdth the signs of increasing toxicity in the patient. They have 
therefore begun treating their patients by the application of gentian violet 
in 1 per cent solution, vrithout preliminary cleansing of the burned area 
unless it is covered wdth oils or grease, and with the patient under a cradle 
maintained just warm enough for comfort. The solution is sprayed on 
every two hours in the beginning while the sterile eschar is rapidly forming 
and the wet oozing areas are becoming dry and tough; blebs are then opened 
and the sprayings continued at four- to six-hour intervals during the day 
until healing is complete. Pain has usually ceased by the time the effect 
of the preliminary narcotic has worn off. Areas of softening from accumu- 
lation of secretions, liquefaction of fat or invading infection arc carefully 
removed with forceps and the exposed surfaces sprayed. Unless actual 
charring has occurred, it is said that islands of epitliclium spread rapidly 
under the scaffolding of the eschar, w’hich is kept trimmed on the periphery 
as healing progresses. If grafting is to be done the eschar is removed after 
about three wrecks by the application of warm sterile saline compresses. 

A patient presenting with an old burn already septic is treated in the 
same way without preliminary clean-up, but the eschar formed of the 
necrotic matter and pus is usually removed every day and the area sprayed 
immediately afterward. 

Aldrich states that in his patients thus treated there is no great amount 
of prostration after the preliminary shock; that they lie quietly in no ap- 
parent pain, are cooperative in the matter of taking food and drink so that 
intravenous supportive measures can be dispensed with, there is little fever 
and that not of the septic type, and that there are no indications of nephritis 
or increasing anemia and no fall in chlorides or rise in nonprotein nitrogen. 

Connell et al. (1933) have used 1 per cent of the dye in a tragacanth 
jelly base which they place in a thick layer on four or five sheets of gauze 
and apply to the burned area, repoated applications being unnecessary 
except in severe cases. To make the 1 per cent jelly add 1 ounce (30 Gm.) 
of tragacanth ter 1000 cc. of 1 per cent aqueous solution of gentian violet. 
Robertson (1933) apparently proceeds in about the same way as Aldrich 
in his cases, using however a 1:800 solution of acriflavine. 

The following is a list of the principal preparations in use in the treat- 
ment of burns in which infection has already occurred: 

Picric Acid . — A 1 per cent solution is used; for details, see page 720. 

Butesiit Picrate Ointment. — ^The ointment contains 1 per cent of butesin 
picrate, which combines the anesthetic properties of butesin with the anti- 
septic properties of picric acid. It is probably of more value in the treat- 
ment of mild uninfected burhs. 

Hydrogen Peroxide. — Diluted with several parts of water, this drug is 
used several times daily to wash the burned area. 

Boric Acid. — ^Used as the saturated aqueous solution (4 per cent), either 
as a wash or for compresses. 

Besorcmol. — May be used in 1 per cent aqueous solution, or in the same 
proportion in olive oil (it is nearly insoluble in liquid petrolatum) . 



726 TREATMENT IN GENERAL PRACTICE 

Betanaphthol. — This drug is only slightly soluble in water; however, it 
may be dissolved in a little alcohol and shaken with olive oil or liquid petro- 
latum in the proportions of 1 part of the betanaphthol to 400 of the oil. 

Basic Puchsin. — Used in 1 per cent aqueous or oily solution, or in an 
ointment. 

Scarlet R. — Used as a 4 to 8 per cent ointment, or in solution in oil. 

Gtontian Violet. — Used as a 1:5000 solution in water, or a suspension in 
olive oil or liquid petrolatum, first dissolving the drug in a little alcohol 
and then shaking with the oil (sec, however, the Aldrich method of using 
the dye in the primary treatment, p. 725) . 

Acriflavine. — Used as a 1 : 5000 solution in water, or a suspension in olive 
oil or liquid petrolatum, first dissolving the drug in a little alcohol and then 
shaking with the oil. Robertson uses 1:800 in the Aldrich method. 

Dichloramine. — Used in 2 per cent solution. Ordinary petrolatum, 
irrespective of its color, is very destructive of ditliloramine, and cannot be 
used effectively in connection with it. Liquid petrolatum can be used as a 
vehicle for the dichloramine in emergencies, but the best vehicle is chlorco- 
sane (chlorinated paraffin of the U.S.P. X). Sollmann (1919) has shown 
that an ointment of 3 parts of ordinary surgical paraffin and 7 parts of 
liquid petrolatum has relatively little destructive action on dichloramine and 
can be used as a protective dressing on burns treated with dichloramine- 
chlorcosane solution, or even as a basis for dichloramine ointment. 

Mercurochrome Ointment. — An ointment of the following proportions 
has been found useful, but Christopher (1932) feels that one should be on 
guard against possible mercury poisoning if continuous application is made 
over a long period of time. 

H. Mercurocbronio-220 soluble gr. x 0.6 

Hydrous wool fat 3j 4.0 

Petrolatum to make 53 30.0 


LIME BURN OF THE EYE 

The first step in the treatment is to drop into the conjunctival sac a few 
drops of a 1 per cent solution of holocainc, or of a 4 per cent solution of 
cocaine, in order to relieve the intense pain and to facilitate the manual 
removal of remaining particles of lime; as quickly as possible. The irrigation 
should be begun at once with a stream of cold water. A weak solution of 
vinegar, or a sucrose solution, have been often used in the* belief that they 
would neutralize the lime; or milk or olive oil are instilled, after thorough 
washing, for their soothing effect. Subsequently, cold applications should 
be made to the closed lids and a boric acid solution dropped into the eyes 
every two or three hours. I believe it is also considereci good practice by 
some ophthalmologists to fill the conjunctival sac with an antiseptic oint- 
ment, such as 1 : 10,000 mercuric chloride in petrolatum, or 0.5 per cent of 
the yellow oxide of mercury in the same base. 

Neutral Ammonium Tartrate.— In 1905, Zur Nedden showed that a 
solution of this drug is remarkably efficacious in removing the opacities of , 
the cornea that are the most dreaded of the sequelae of lime bums. Barkan 
and Barkan (1924) have amply confirmed tiie findings. The thoroughly 
cocainized eye should be immersed in a 4 per cent solution for from one- 
qiiarter to one-half hour twice daily, within a few days increasing to 10 
or 20 per cent, according to the sensibility of the patient. If the burning 
sensation interferes with the treatment, a drop of cocaine may be instilled 
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and the bath continued. It is of the utmost importance that the solution 
be freshly made of neutral ammonium tartrate (the commercial product 
usually is slightly acid). Barkan and Barkan also recommend this as emer- 
gency treatment, but only provided every particle of the lime has first been 
washed out of tlie eye. 


WAR GAS BURNS 

(See the Chapter on Diseases of the Respiratory Tract, p. 456) 


WHITE PHOSPHORUS BURNS 

r 

Although whit(‘ phosphorus has be(‘ri largely rei)laced by various sub- 
stitutes in the industries, this is not true in military practice. During the 
late World AVar enormous quantities were used as a smoke screen proclucer, 
as an incendiary agent, and above all for its burning and terrorizing effect 
on hostile troops, when used in Stokes mortar shells, Livens projectors and 
hand grenades. During the interval between wars it is also being used in 
troop maneuvers, and a number of serious accidents have occurred, both in 
filling plants and in the field, as a result of premature bursts of grenades and 
shells. A great difficulty in the treatment of thes(' burns is that the phos- 
phorus adheres to the flesh, where it continues to fume and occasionally 
bursts into flame again. The smoldering and fuming is sometimes even re- 
sumed after removing the patient from the continuous bath (described on 
p. 723). 

Copper Sulphate. — In recent cxperiimmtal studies of the various agents 
available for neutralization of the j)hosphorus, conducted by AValton in the 
United States, it was found that tins drug is most efficacious as an antidote. 
He writes as follow^s: 

“As the result of these experiments, a 1 per cent copper sulphate solution 
is recommended as a treatment for wdiite phosphorus burns, and a 1 per 
cent solution of copper sulphate should be kept on hand at all shell and 
grenade filling stations, at Stokes mortar batteries when white phosphorus 
shells arc being used, and at first-aid stations. Largo pads of absorbent 
cotton should also be at hand. AA^iencver a phosphorus burn is received, a 
large sponge of absorbent cotton should be saturated with a 1 per cent 
copper sulphate^* solution, and applied to the burning phosphorus. AVithin 
two or three minutes, it will be possible to remove the sponge. The copper- 
coated phosphorus should then be removed by forceps or by irrigation, and 
the case then treated like any other burn.’’ 



OBSTETRICS 


THE INDUCTION OF LABOR WITH CASTOR OIL, QUININE, AND 
PITUITRIN (OR PITOCIN) 

The method of inducing labor for the relief of distress or undue dis- 
comfort at term, or in cases of pregnancy prolonged beyond term, was 
introduced by Watson, of Toronto, and has come to be quite widely used. 
Of course, as Watson pointed out, to give pituitrin to a patient with a rigid 
cervix, or in a case of delay due to a small pelvis, large head, malposition 
of the head or rigid pelvic floor, is to court disaster, but experience has 
shown that when smaller doses of pituitrin are used than were originally 
recommended, and if there is no possible obstruction to the passage of the 
child, the method properly employed has not been shown to be dangerous 
either to mother or child. The question of true postmaturity is of course 
open to discussion, for, as R. W. Holmes well said once before the American 
Gynecologie,al Society, “We know not when pregnancy begins, therefore we 
cannot definitely fix the day of confinement. In the classroom this graphic 
illustration is given: it takes twenty-four hours for a train to go from 
Chicago to New York. What time does it arrive? The astute student de- 
mands the time that it left the first city.'' However, the condition is un- 
doubtedly seen. Other less frequent indications are found in women whose 
obstetrical history indicates that they will likely suffer a precipitate labor 
while en route to the hospital if allowed to go too long, women with rup- 
tured membranes near term, and in instances of progressive toxemia at term. 
The technic employed by Mathieu and Sichel (1932), who report 96.6 per 
cent of successful inductions in 320 consecutive cases, is here set down: 

'*The method is as follows: In the hospital, the patient is given 2 ounces 
of castor oil and 10 grains of quinine sulphate and exactly two hours after- 
ward, a hot soapsuds enema. As the enema is about to be expelled, 3 
minims of pituitary extract are given hypodermically. This same dose of 
pituitary extract is repeated every thirty minutes until labor starts and no 
longer. From then on, the labor is conducted as though the onset has been 
normal. Failure is admitted and the proceduie stopped if eight hours pass 
without labor being started or if there is absolutely no sign of any effect 
toward induction or if the continued use of, the injections is too trying to 
the mother. In such cases the procedure is stopped, the mdther is given an 
hypnotic or sedative and after twenty-four or forty-eight hours, the in- 
duction is again attempted. 

''During the entire induction the gravida should be flat on her back with 
only one pillow for her head ; failure might follow if she ft allowed to walk 
about,” The number of attempts necessary was as follows: 


Number of attempts. Cases. 

One 216 

Two 62 

Three 24 

Four 4 

f’ivo 3 


Nasal Use of Pituitrin. — ^Hofbauer, Hoerner and Oliver (1927) have re- 
ported their attempts to induce labor with the castor oi'l-quinine-*pituitrin 
combination^ applying tlie latter to the nasal mucous membrane in the hope 
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of accomplishing slower and more even absorption, combined with the ability 
to stop the action when active labor has been induced. Many physicians 
have found the method entirely satisfactory. Pitoein may of course be 
substituted for whole pituitrin. 

Technic. — A pledget of cotton, on which has been dropped 20 minims 
(1.3 cc.) of pituitrin, is placed between the inferior turbinate (absorbing 
surface) and septum of a previously thoroughly cleansed nostril. After an 
hour, or at most two hours, it is removed and a similar one placed in the 
other nostril.' 

Quinine Idiosyncrasy. — ^There are a few cases reported in the literature 
in which children died after the administration of quinine and it was felt 
that no other explanation than quinine poisoning could account for their 
death, and there is experimental evidence that the drug may produce intra- 
uterine death, but the statistics of Sadler, Dilling and Gcmmell (1930) 
show that this risk is not greater than that of stillbirths from undiscovered 
•causes in othertvise normal labors. It is worthy of note, however, that in 
the last 120 cases of Mathieu’s scries, cited above, the quinine was omitted 
because it was found that the method was just as successful without it. 

Thymophysin (Thytuitary). — This preparation is a combination of the 
extracts of thymus and posterior pituitary lobe. It has been much extolled, 
particularly in the German literature, but I find no evidence, whether 
pharmacological or clinical, which unequivocally shows its superiority to 
pituitary substance or pitoein alone. 


ANTISEPTIC PREPARATION OF THE VULVA 

It is only comparatively recently that the presence of pathopnic bac- 
teria in the vagina has come to be generally reco^ized, for Williams, in 
1893, and again in 1898, confirmed the earlier findings of Kronig that the 
vagina was sterile or contained only nonpathogenic bacteria. However, in 
1912, Jotten examined 100 cases and found streptococci, which were fre- 
quently hemolytic, in 67 per cent of the vaginal secretions; Frickc, too, 
working under Williams, examined 47 patients in their homes, and in this 
series the vulva contained streptococci in 75 per cent and witli the Mcngc 
tube the vaginal vault was found to contain the organism in 55 per cent of 
the cases. The reason for not obtaining growths of organisms in the earlier 
work was probably the use of improper media. It is now agreed that the 
organisms do exist in the lower birth canal but that auto-infection does not 
take place as a usual thing because of the immunity of the woman to the 
strains of organisms there present. However, the local use of antiseptics to 
make assurance doubly sure is coming into what seems to me a deserved 
popularity. 

Scrub and Flush. — ^Perhaps the most usual procedure employed is the 
following: At the onset of labor the pubic hair is shaved, the patient is 
given an enema, the bladder is emptied, and finally a bath is taken. With 
regard to the bath, both Stroganoff in Petrograd and DeLce in Chicago have 
found that the substitution of the shower for the tub bath has reduced the 
morbidity of maternity because the soiled water in the tub is bound to get 
into the vagina to some extent, especially in multiparae; in the average home, 
however, the shower apparatus is not available. At the time of delivery or 
of vaginal examination, the vulva, inner thighs, and lastly the anal region 
are washed carefully with soap and sterile warm water; the patient is to 
be dried with a sterile towel. Then one of two procedures is followed: 
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either (a) the entire region from the ensiform to the knees is liberally 
sponged with 1:1500 biehloride of mercury solution, or (b) the vulva and 
thighs alone are irrigated from above with this solution, using about 2 quarts, 
warmed to body temperature and poured from a pitcher. If delivery is not 
to follow immediately, a sterile towel is wTung out in the solution and folded 
over the vulva. 

Iodine. — Siddall (1925) has shown that there is some reason to doubt 
that the usual scrub and flush of the perineum and vulva prior to delivery 
is as satisfactory as it has been thought to be, and that, indeed, the incidence 
of puerperal sepsis may be higher wliere these procedures are employed than 
in cases in which all predelivery attention, save hair-clipping, is omitted. 
He then describes the use of 2 per cent iodine solution in labor, painting 
the vulva, perineum, lower part^of the abdomen, inner sides of the thighs, 
and the part of the head in view just after a pain. Anesthesia must be 
instituted or continu(‘d for a few moments until the burning pain of this 
application has passed. In a scri(‘s of 229 spontaneous deliveries he is able 
to show a puerperal sepsis incidence of only 3.9 per cent as compared with 
16.3 and 12.4 per cent for the usual clean-up and for nonpreparation, re- 
spectively. Unfortunately, little reliance can be placed upon these figures 
for the reason that the iodine cases were all delivered by trained obstet- 
ricians, the others by interns. 

The U.S.P. tincture of iodine diluted with 2 to 3 parts of 70 per cent 
alcohol may also be used. It is well to bear in mind that in applying iodine 
after the mercuric chloride solution has been used there is some danger of 
setting up a severe di^nnatitis, due to the formation of red mercuric iodide. 

Mercurochrome. — IMfiyes prc'fers mcrcurochromc^ to iodine because (a) 
it can be ajiplied without an anesthetic, is painless, and there is no danger of 
irritation or blistering of tlie skin or mucous inembi-ane or vagina or rectum, 
(b) repeated applications can be made during labor and delivery, (e) it can 
be used in large amounts, I'd) it is apparently harmless to the baby, (c) it is 
not incompatible with tlie bichloride of mercury, which may have been used 
in the earlier scrub and flush, and is often used by nurses during catheteriza- 
tion, (/) the skin and mucous membranes, altlumgh stained, arc still soft 
and pliable, (g) it does not coagulate protein, and can be applied to lacerated 
tissue without injui'ing the exposed structures. Mayes has been engaged 
for a number of years in a most careful study of mercurochrome antisepsis 
in labor; the present technic is here summarized. 

Preparation on Aftmisnion . — ^Tlie pubic hair is shaved off and the 
perineum and surrounding field cleansjed with green soap and water, making 
sure of the removal of all sebaceous material from the labial folds. The 
external genitalia and surrounding area are sprayed with a 4 per cent 
aqueous solution of mer(*urochrome, using a stick sponge if the atomizer does 
not work properly. The vaginal syringe used, Asepto No. 1 (B.-D. and Co.) , 
has an outside diameter of % incli, a 7-inch barrel, and is marked for 3 cc. 
“The syringe should be filled with mercurochrome to this point. Then the 
labia separated and the point of the syringe is passed along the vaginal 
floor until it reaches the vault. After the syringe is inserted properly, the 
labia should be held close together around the syringe with the thumb and 
finger of a gloved hand. This keeps the fluid from leaking when the bulb 
is pressed, causes the fluid to enter the vagina under slight pressure and 
inswes its coming in contact with the entire vaginal mucosa. ... If the 
labia are not held closely together, or if the instillation is done when the 
cervix is fully dilated and retracted past the presenting part, it is evident 
that it is impossible to instill the vagina properly. This is the reason why 
we insist that the instillation be started as near the beginning of labor as 
possible. Two small sponges, held one on either labium, will keep the 
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gloved hand from slipping, and as the syringe is withdrawn and the excess 
fluid starts to escape, it may be collected in the syringe by releasing the 
bulb and moving the syringe from side to side. Any fluid not taken up by 
the syringe is absorbed by the sponges. If the labia are not held closely 
together around the syringe, the barrel tends to k(‘ep the inert urochrome in 
the vagina, but even in spite of this a large iiart of the fluid will escape 
without ballooning the vaginal vault.” A thick pad under the patient ab- 
sorbs spill from the vagina and saves staining the bed-linen. 

Care oj the Perineum Durimj Labor. — Th(‘ ptTineum is cleansed with 
three moist sterile sponges, and tlie spraying and instillaticm repeated every 
twelve hours. Every two or three iioiirs during active labor all dried blood 
and mucus is removed from the perineum; this is consider(‘d important. 

Vaginal Examination. — The perineujn is thorouglily cleansed and 
sprayed, the labia separated with the gloved hand and the introitus sprayed. 
After inserting two fingers into the vagina and depressing the pelvic floor, 
r 2 drachms (8 cc.) of mercurochrome solution is jnit into the vagina from 
the syringe, the separating and withdrawing of the fingers allowing the 
mercurochrome to reach the upper part of the vagina. When vaginal ex- 
amination is made on admission, vaginal instillation, as above, is made 
immediately after. 

Preparation for DeUvery. — The perineum and surrounding areas arc 
cleansed, all dried blood and mucus being removed, then dried with a sterile 
towel and sprayed with a 4 per cent afpieous, alcohol, acetone, mercuro- 
chrome solution (sec p. 774). This is done systematically, beginning over 
the pubes and moving the atomizer back and forth across the field until 
the whole area is covered. The above acetone solution is never to be used 
for the vaginal instillations. After the pelvic tloor is dc'prcsscd, 2 drachms 
of the aqueous solution are put into the vagina. If the delivery is a long 
one, or if forceps are applied, more is introduc'd. If the perineum becomes 
soiled with feces, it is cleansed with a moist sponge, more mercurochrome is 
instilled or the perineum is sprayed with it. After delivery if there is 
laceration or an episiotorny wound to be sutured, the blood is cleared away 
and more mercurochrome put into the wound before suturing. 

Postpartum Care . — Th(3 perineum is sprayc'fi at l(*ast once daily with 
the aqueous solution. If there has l)een bad laceration, a previous vaginitis, 
or if the patient is a poor risk, 2 drachms of the solution is instilled daily 
into the vagina, using Asepto syringe No. 2, which has a diameter of only 
Y> inch. 

In 1932, Mayes stated that at his hospital there were as many maternal 
deaths in tlie 5000 deliveries before the use of mercurochrome as there were 
in the 10,000 following its use. Morbidity, computed according to the 
standard of the American College of Surgeons and the (k)ngress of Vienna 
(a rise in temperature to 100.4 F. on two consecutive days, not including 
the first twenty-four hours and occurring on or before the tenth day) has 
also steadily declined as the mercurochrome technic has been perfected. 


QUININE IN THE FIRST STAGE OF LABOR 

Perhaps none of our present-day therapeutic procedures has been so 
unfairly treated as the truly valuable use concomitantly of castor oil and 
quinine in the attempt to convert a nonproductive into a productive labor. 
One cannot escape the impression that prejudice has at least in some in- 
stances smothered the evidence. Who has not heard in some northern or 
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eastern clinic, “Oh, that’s alright down South, but it won’t work up here” — 
the obvious inference being that southern women are more or less attune^ 
to the action of quinine, all residents of that benighted region having mala- 
ria, of course! The Watson method of inducing labor that has not yet begun 
is described elsewhere (see p. 728) ; here we are concerned solely with the 
use of quinine and castor oil in patients, usually primiparae, in whom the 
head is fixed and there is some dilatation of the cervix, and then productive 
labor pauses for many hours. The oil by stimulating peristalsis in the 
intestine probably induces a sympathetic muscular action in the utenis, or 
perhaps only renders the latter more susceptible to the quinine, which in- 
creases the force of the intermittent uterine contractions by direct action 
upon the organ. 

Method. — In primiparae V/^ ounces of castor oil should be given at 
midnight, in multiparae at about 7 o'clock in the morning, the object being 
to revive the labor during seasonable daylight hours. As soon as the oil 
has acted a hot cleansing enema is given, and immediately thereafter the 
first 5-grain (0.32 Gm.) capsule of quinine sulphate; the dose of the latter 
to be repeated every half hour until 20 grains (1.3 Gm.) have been taken. 
In Germany (Muschallik, 1920), and perhaps elsewhere on the Continent, 
the quinine is frequently given intramuscularly or intravenously. The drug 
should be stopped if there is complaint of visual or aural symptoms or of 
nausea, and the operator must be prepared to terminate the labor if there is 
real fetal or maternal distress. It should be further noted that many ob- 
stetricians feel that labor after quinine is more painful than it would other- 
wise have been, and that the tendency toward severe postpartum hemorrhage 
is perhaps somewhat increased. 

Results. — ^In Pittsburgh, Williamson (1922) reported on 300 cases^ in 
which he was successful in inducing labor in 46.6 per cent, divided as fol- 
lows: Primiparae, aged eighteen to thirty-nine, successful cases, 60, un- 
successful cases, 80; multiparae, aged twenty-one to forty-three, successful 
cases, 80, unsuccessful cases, 80. 


PmnTRIN (OR PITOCIN) IN THE SECOND STAGE OF LABOR 

Immediately after Blair Bell’s first report of the use of pituitrin in ob- 
stetrics, in 1909, the drug leaped into an immense popularity. In Germany 
particularly, during 1911 and 1912, medical journals were filled with eulogis- 
tic accounts of its marvelous actions. According to these early reports the 
use of the drug was devoid of all danger; forceps were relegated to the 
limbo of obsolete things; and the obstetrician, armed with this won^ous 
pituitrin and a hypodermic syringe, was easy master of all that might befall 
in the course of labor. From the outset its use was resisted in a few centers, 
but over most of the world it came very rapidly to be employed almost as a 
routine, especially where German influence was strongest. Rucker and 
Haskell relate that in certain parte of Cuba, Porto Rico and South America 
its use became so common that it was adopted by the midwives. In all of 
the United States and Canada only a few leaders were holding out against 
it from the very beginning. Then came the reaction. Be ginnin g with the 
paper of Edgar, in 1913, there appeared- during the next few years so many 
rej^rts of the serious occurrences associated with the use of this drug, such 
as fatal compression of the fetus, premature separation .of the placenta, 
tetanic uttt'ine contraction, fetal asphyxia, deep laceration of the eendx, 
and fatal ruptiire of the uterus, that the pendulum noticeably lagged in its 
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course and those opposed to the drug found the courage to openly advocate 
its total desertion. And, finally, out of all this great stir in the obstetrical 
world, it became possible to sort out truth from untruth in regard to the 
indications, dosage and dangers of this new agent. Pitocin is nowadays of 
course often substituted for the original pituitrin. 

Indications. — I quote the statement of Mundell (1917), which some 
practitioners look upon as too conservative: 

'*Its field of usefulness is in secondary inertia during the late stages of 
the second stage of labor in multiparae. Used here in properly selected 
cases, after due consideration by one who has good obstetric judgment, its. 
results are usually happy, and it is a boon to the tired mother and Jier 
attendants. An ideal case for its use would be a healthy multipara with a 
history of previous normal labors, late in the second stage of labor, when 
the pains have become slow and weak, owing to uterine inertia, with a 
normal presentation and with the bag of waters ruptured, with the cervix 
'fully dilated, and with the head molded and through the brim just above 
a relaxed perineum. In such a case the baby will usually be born in a re- 
markable manner after its administration. This may seem to be a narrow 
field, but we frequently run across just such cases. It is in this type of case 
that pituitary extract frequently replaces the low forceps operation. The 
placenta, as a rule, is detached more quickly than usual, and not quite so 
much blood is lost. 

“The administration of an anesthetic when the extract begins to act is 
a wise measure, and it is well to be always prepared to deliver wdth forceps. 
Occasionally, even in these w'cll-defined cases, delivery may not be immedi- 
ate, and in such cases the result may be bad for the baby. To step beyond 
these narrow confines of indications is indeed entering on dangerous terri- 
tory. Especially is this true as regards the life of the baby. It is recom- 
mended in small doses by some good authorities and is frequently used in 
cases of slight contraction at the brim with sometimes very good results 
if the birth occurs within a few' minutes, but frequently with disastrous 
results to the baby if delivery is delayed. In such cases, forceps are urgently 
indicated. Its use in such cases is risky beyond question.*' 

Dosage. — It is now fully agreed by all observers that the doses recom- 
mended when the drug was introduced arc much too large. Where all indi- 
cations for its use exist, obstetricians are now giving a dose of 3 to 5 minims 
(0.2 to 0.3 cc.) subcutaneously or preferably intramuscularly. The effect 
generally appears in ten to twenty minutes (occasionally much sooner and 
with great violence) and lasts from one-half to one hour; this dose may be 
cautiously repeated several times at thirty- to sixty-minute intervals. 
Mundell writes* “I have observed that the first dose usually produces the 
best reaction, and, when succeeding doses have been required, the results 
have not been so good.” 

Dangers. — ^The great majority of the unfortunate accidents with this 
drug have resul^d from its injudicious use: Either using it when it was 
contraindicated, or using too much when it was actually indicated. How- 
ever, the reader is here informed that its use may result in most undesirable 
consequences even when most properly employed. Cases of rupture of the 
uterus in the practice of expert obstetricians, using the drug in small dose 
in the presence of a completely dilated cervix and an unobstructed birth 
canal, have been reported. Also fetal, asphyxia and intracranial hemor- 
rhage, and the incidence of cervical and perineal tears, are certainly hi^er 
when it is used. Of course it would be absurd to say that the drug should 
never be employed in the second stage, for in its proper place and dosage 
it is a most valuable addition to our armamentarium; but it is a tricky drug, 
and therefore “safe” doses are not always safe. 
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ERGOT AND PITUITRIN (OR PITOCIN) IN THE THIRD STAGE OF 

LABOR 

Ergot. — ^There is little to write regarding tlie use of this drug save to 
say that it is the routine pra(;tice with many physicians to give by mouth 
1 drachm (4 cc.) of the fluidextract at once upon the delivery of the pla- 
centa. The effect comes on in fifteen to thirty minutes and lasts from thirty 
to ninety minutes; the uterus becomes harder under this medication and 
thus the tendency to postpartum hemorrhage is lessened; perhaps also in- 
volution is promoted. The following N.N.R. preparations are sometimes 
used in place of the fluidextract: 

(а) Ergot aseptic, 15 to 30 minims (1 to 2 cc.) by intramuscular in- 
jection. 

(б) Gynergen (ergotaminc tartrate), ono-half to one ampule, contain- 
ing 8 to 15 minims (0.5 to 1 cc.) intramuscularly ; by mouth, 1 tablet (con- 
taining 1 mg.) two to four times daily. 

Siihs (1930), using small doses of ergot three times daily for. the first 
three or four days postpartum, observed disturbances in the discharge of 
the lochia and the involution of the uterus wdth only half the frequency seen 
in an untreated group of cases; the number in the tr(‘ated and control groups 
was fifty-three each. 

Ergotole; Extract of Ergot, Purified; Ergotin-Merck ; Liquid Ergot- 
Mulford; and Secacornin have been dropped from N.N.R. until satisfactory 
methods of assay and satisfactory standards to insure uniform potency are 
adopted. 

Pituitrin (or Pitocin). — A few obstetricians give pituitrin (or pitocin) 
instead of ergot at once when the placenta has been delivered, and a few 
careful workers have been studying the use of the drug before the expulsion 
of the placenta and membranes. Seides (1923) reports on its routine use 
in this way in 500 cases, taken just as they came: Primiparae, 156; multip- 
arac, 344; spontaneous births, 450; breech cases, 11; transverse, 1; face, 5; 
brow, 1; twins, 8; hydramnios, 2; prolapsed cord, 3; versions, 7; forceps, 33; 
anesthesia, 42. 

Procedure . — ^As soon as the fetal head emerged from the vulva, the 
patient was given 8 minims (0.5 cc.) of pituitrin hypodermically. As soon 
as signs that the placenta had left the uterus were observed, the attendant 
placed his hand on the abdomen, spanning tlie recti muscles, and instructed 
the patient to bear down. This brought about expulsion of the placenta 
and terminated the third stage. , 

Seides gives the following comparison as to time relations: ‘^Normally, 
after expulsion of the fetus, the unaided uterus remains quiescent for from 
five to twenty minutes before it begins to contract again. The contractions 
occur at intervals of four or five minutes. On the average it takes about 
twenty-five minutes for the placenta to be completely separated. In the 500 
consecutive cases in which we used pituitrin in the beginning of the third 
stage, the average period of rest of the uterus was three minutes. The con- 
tractions came on at intervals of two to three minutes. The average number 
of uterine contractions preceding the signs of placental expulsion from the 
uterus was two. The average duration of the third stage was seven minutes.” 

In only 1 case was the placenta retained due to a spasmodic contraction 
of the internal os; it was relaxed by anesthesia. Manual removal of the 
placenta was done three times, aftfer the lapse of four, six, and one hours 
respectively, but in all 3 cases the cervix was found to bc^. open and the hand 
could easily pass up into the uterus. Immediately after expulsion of the 
placeinta the uterus contracted firmly and stood out prominently; in only 
15 cases this contraction was not well maintained, ergot being given then 
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in addition. In no case was there sufficient blood loss to be termed post- 
partum hemorrlmge. During the first period after delivery, ranging from 
six to twelve hours, after-pains occurred more frequently than is usual, 
occurring even among priiniparac. Subsequently the after-pains were in- 
frequent and mild. Involution of the uterus progressed so satisfactorily that 
a great number of the patients were allowed out of bed as (‘arly as the fifth 
day. When discharged on the tenth day, in 473 cases the uterus was well 
down in the pelvis, and in only 27 was the fundus above the symphysis. 


POSTPARTUM HEMORRHAGE 

Serious or fatal postpartum bleeding may be due to any of the following 
causes: Lacerations somewhere along the tract; abnormal placenta : rt'tained 
placenta; uterine atony, the causes of whicdi are many; constitutional dis- 
ease; retained placental fragments or blood clots; subinvolution; m‘oplasms. 
The measures employed in checking the hemorrhage are merely mentioned 
here, the reader being advised to consult a text-book on obstetrics for a 
detailed description of their use: !Massagc of the uterus through the abdomen 
to facilitate the separation of the placenta; compression of the uterus 
through the abdomen to facilitate expression of the placenta; manual re- 
moval of the placenta; hot or cold douching of the uterine cavity; com- 
pression of the uterus in nnt(‘tlexion; packing of the uterus with sterile 
piuze; repair of lacerations; adniinistration of ergot (see j). 734) and pitu- 
itrin (see p. 734); saline s()lution by hypodermoclysis and proctoclysis; 
blood transfusion ; comprc‘ssion of the abdominal aorta. 


OBSTETRICAL ANESTHESIA 

The indications for anesthesia in labor arc the following: (a) The relief 
of excessive pain in the first stage after the pains have boconKi frecpient and 
regular; (b) the relief of excessive pain in the second stage; (r) the relief 
of great excitement in the first or second stage; (d) to check the patient's 
refusal to bear down because of pain in the second stage; (c) to decrease 
the force of excessive contractions of the uterus at either tlie end of the first 
or during the second stage in order to ies.sen the likelihood of uterine rupture 
or cervical or ptffriiieal tears; (/) to protect the infant from harmful pressure 
when the uterus is excessively contracting; (g) to facilitate surgical repair 
of injured tissues; (h) and in general to protect the woman from the un- 
necessary and profound physical and p.vychic shock of labor. 

CHLOROFORM AND ETHER IN THE SECOND STAGE 

It is the practice of most physicians to give a few whiffs of chloroform 
or ether to dull the worst of the pains when the effacoment of the cervix is 
being completed, and to anesthetize the patient to whatever extent is neces- 
sary to relieve most of the final agony when the head is emerging from the 
vulva. In what follows I shall attempt a comparison of ether and chloro- 
form for these purposes. 

Method and Dosage. — Regarding ether, I quote DeLee: "Any simple 
inhaler, or even a handkerchief held in the hand, will suffice. The open 
method is preferred, because in obstetrics the carbonization of the blood, so 
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common in general aneathcsia, must be avoided in the interests of the child. 
When the pain begins, 46 drops [about 3 cc.J of ether are poured on the 
mask, and the patient takes deep breaths of the vapor; as the pain increases 
a few drops more are given; as the pain subsides, the mask ia removed. 
The patient obtains relief from pain, but consciousness is not abolished. 
This procedure is repeated until the head is just about to escape from the 
vulva, when the ether is poured on frequently, and the first stage of surgi- 
cal anesthesia is reached, consciousness being abolished for a few minutes, 
during which time the infant is delivered. Administration begins at the 
end of the first stage.” 

The usual method of using chloroform is to apply to the mask, or to a 
bit of cotton held in the hand, 5 to 10 drops (about 0.3 to 0.6 cc.) of the 
drug to be inhaled during the twenty to thirty seconds of the height of each 
severe pain. During the last expulsive pains the number of drops may be 
increased to 15 (1 cc.) for each pain, or, if considered necessary, the rate of 
dropping may be maintained at 6 to 10 for every ten seconds in order to 
insure a brief period of complete analgesia during the last agony. 

In England at present, extensive trial is being made of small ampules, 
much like those used for amyl nitrite, each containing 20 minims of chloro- 
form and intended to be crushed in a bit of gauze by the patient herself and 
held over the nose. It is hoped that by this means an effective method of 
bringing an analgesic measure into the hands of midwives will be developed. 
Rivett (1933) has analyzed the records of nearly 4000 cases in which the 
capsules were used at Queen Charlotte’s and the Middlesex Hospitals. In 
over 90 per cent of instances the patient obtained relief from pain, great 
relief in more than 50 per cent. In over 60 per cent the course of labor was 
not altered; in about 15 per cent progress seemed to be assisted by abolish- 
ing the restraining efforts of the patient. Occasionally labor was prolonged 
but never seriously; the number of cases in which instruments were used 
was below the average but probably because the capsules are employed 
only in normal cases. 

A rather satisfactory method of enabling the woman to administer her 
own anesthetic at times is to stuff a large piece of blotting paper in an ordi- 
nary glass tumbler, pour a few drops of chloroform on it, and direct the 
patient to hold it an inch above her mouth and inhale during the height 
of each severe pain; as she becomes narcotized the hand falls away from its 
strained position and the anesthetic is thus withdrawn. Unfortunately, 
the glass often falls from the hand and may roll away out of reach. I have 
also read of a device by which tlie cone was suspended on a rubber band 
just above the head but high enough ^hat it had to be reached for and held 
over the mouth and nose by the patient; wheii relaxation came, she of course 
released her hold on the cone, which was then drawn up out of respiratory 
range. Brown (1933) is employing the inhaler shown in the accompanying 
illustration, which embodies the principle of the unspillable inkwell; if made 
of metal, or preferably heavy glass, the inhaler will not break if dropped. 
Dimensions 3x1^ inches over all; distance between the two open ends, 
% inch. 

Efficiency. — ^From the standpoint of efficiency in producing these brief 
periods of analgesia, chloroform has the following advantages: (a) It is 
quicker in action than ether, (6) the dose is smaller, therefore it is less 
bulky to carry in the satchel, (c) it is pleasanter to take and causes less 
suffocation and excitement in the patient. 

Effect on Labor.— It is generally held that both drugs diminish the pains 
and thus delay labor somewhat, and that chloroform is the worse offender in 
this'r^rd; but it is extremely probable that, in the small doses used by 
careful physicians, neither drug. very, materially lessens the uterine activity. 
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Also it is well to bear in mind that either of them may actually hasten labor 
by checking the patient’s unwillingness to completelv bear down because 
of pain. 

Effect on Hemorrhage. — Both drugs are held to increase hemorrhage by 
producing relaxation of the uterus, chloroform certainly t/O a greater extent 
than ether. 

Deleterious Effects on Mother (Acute). — Acute death of the mother 
under either ether or chloroform, when properly used in obstetrics, is so very 
rare that many observers believe the pregnant woman to be peculiarly re- 
sistant; however, it seems much more likely that the low mortality is due 
to the small doses employed. 

Deleterious Effects on Infant (Acute). — These are practically nil when 
the drugs are properly used, though it is unquestionably a fact that chloro- 
form diminishes the oxygen capacity of the blood. 

Deleterious Effects on Mother (Delayed). — Ether is irritating to the 
f mother’s respiratoiy tract, and if much has been administered there will be 
nausea and postpartum vomiting; chloroform escapes 
both these charges. In general surgery, where full 
anesthesia is established and maintained for a variable 
time in all cases, postanesthctic. albuminuria occurs 
in about one fourth of the ether cases and one third 
of the chloroform cases; in the light grades of anes- 
thesia employed in obstetrics the occurrence of this 
symptom is relatively rare, but the proportions be- 
tween ether and chloroform probably still obtain. 

Aspiration pneumonia is more frequent after ether 
than chloroform, but at most its occurrence is very 
rare following obstetrical anesthesia. Ether is contra- 
indicated in the presence of acute respiratory disease, 
but actually it is often employed without damage; in 
chronic respiratory affections it is not contraindicated. 

Chloroform is especially harmful in the pre*sence of 
hepatic disease, pregnancy toxemia, eclampsia, nephri- 
tis, heart disease, toxic goiter, sepsis diabetes niellitus, . 

and the other chronic wasting diseases. With late, or H.T5?riKfie Bro^ 
^‘secondary” chloroform death, due to the toxic effect (Lancet, February 18, 
of the drug upon the liver during surgical anesthesia, 1W33). 
all are familiar, but it is perhaps not so well knowm or 

admitted that this occurrence sometimes follows light and intermittent ob- 
stetrical anesthesia. 

Deleterious .r Effects on Infant (Delayed). — It is all but universally 
admitted that even small amounts of chloroform administered during the 
course of labor may cause marked fatty degeneration in the livers of the 
newborn. 

Danger from Decomposition of the Drugs. — Ether is inflammable and 
explosive and cannot be safely used near an open flame, but as a matter of 
fact accidents with it are very rare. Chloroform, under the same circum- 
stances, is decomposed into hydrochloric acid, chlorine, and carbonyl 
chloride (phosgene gas) , which are not only very irritating to the respiratory 
tract of all persons present and toxic as well, but greatly increase the inci- 
dence of postpartum pneumonia in the mother. 

For Physician Working Alone. — From the foregoing comparison it is 
apparent that ether is superior on most counts, and it is certainly used 
almost exclusively in hosintals or private practice in the cities where trained 
assistance can be easily obtained ; but I cannot agree with the metropolitan 
obstetricians, many of whom maintain that chloroform has no longer any 
47 
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place in obstetrics and should be abandoned even in country practice. Let 
us not forget that all over the world are many doughty physicians who are 
forced by circumstances to practice in a rough and ready manner; keen ob- 
servers of fact, who sc(n*n the notion tlmt chloroform can at present be dis- 
pensed with })y them. Witness Simpson, before a relatively recent session of 
the American Medical Assoc^iation: “I am in country practice and often de- 
liver women without any assistance. I hav(^ to use chloroforin. All other 
anesthetics are out of the question when one man docs the operating and gives 
the anesthetic at the same time.” And Carstens: “If you are out in the 
country, five miles from nowhere, with nobody in the house but the husband, 
and he faints and you have to take him by the collar and put him out in the 
snow and then come back into the house and give that woman an anesthetic 
all alone, and put on forceps — I would like to see anybody do it and give 
ether. I uphold everything that is said about ether when you have all the 
facilities, the anesthetist, and the assistant«s in the hospitals, but leave 
chloroform to the gern^ral practitioner who has to do the whole work.” 

It is worthy of note that recently (1932) the announcement that chloro- 
form would be replaced by ether at the famous Rotunda Hospital, in Dublin, 
because of the greater danger of the former, provoked a large number of 
adverse comments in the British medical journals, all to the effect that the 
general pra<^titioner finds chloroform much more valuable for the reasons 
above stated. 

NITROUS OXIDE-OXYGEN IN THE SECOND STAGE 

The delivery room studies of Lynch, Skeel, C. H. Davis, Danforth and 
others during the past few years have popularized the use of gas-oxygen 
analgesia. 

Method and Efficiency. — Danforth and Davis write as follows: 

“Nitrous oxide is the one thing yet thoroughly tested which will relieve 
the pain of labor without at the same time diminishing the force and fre- 
quency qf the uterine contractions, and which may be used for periods up 
to several hours without appreciable loss in the force of the uterine con- 
traction. 

“We have felt that, as a general thing, it is wise to restrict the giving of 
gas to periods not exceeding three hours. We have both, on rare occasions, 
extended its use over much lunger periods without untoward results, but 
believe that very extended periods of administration may produce some fetal 
asphyxiation. A two-hour period will include the great majority of cases. 

“The gas may be given pure or rnijfed with oxygen. In cases in which a 
small number of breaths suffice to control the pain of a contraction, the 
nitrous oxide alone will do. In others, oxygen may be combined in varying 
proportion as the individual patient may need. 

“One most essential point to which we have both drawn attention in 
previous communications is the necessity of commencing the giving of gas 
for each pain immediately on the onset of the contraction. When it is not 
begun till after the- pain is well started, it is not possible to obtain the maxi- 
mum relief, and in many cases there is but little or no benefit. Failure to 
pay attention to this point has been responsible for most poor results. 

“The number of breaths of the gas or mixture varies from three to six 
in the majority of cases. It is necessary to ascertain in each case what 
dosage is needed, and to increase it as needed. This is not difficult, and a 
little experience renders it easy. We may mention also that use of hypoder- 
mic medication in the first stage often renders the giving of gas in the second 
stage easier, 

“The intermittent administration of gas may be continued, as we have 
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indicated, through the second stage till near its end, when light anesthesia 
IS needed. As the head distends the perineum a^id delivery is evidently at 
hand, we have found it to be of decided advantage in most cases to add a 
little ether, which may be done by means of the ether attachment with 
which most gas machines are eejuipped. As delivery is actually to be accom- 
plished, the patient is told to breathe rapidly and deeply so that a brief 
unconsciousness is produced, during which delivery occurs. A method 
which in our work has been very satisfactory is as follows: After the liead 
has advanced till delivery is imminent and the woman is taking the gas- 
ether combination, we rapidly deepcm the anesthesia to unconsciousness, 
and then by a Kristellcr exprt'ssion cause the child to be d(»liveri‘(l. As the 
head emerges, the ether is turned off, and, as the delivery is completed, the 
anesthetist rapidly empties the bag of the gas apparatus, ami then allows 
the mother to breathe pure oxyg(‘n. This, we have tlumght. helps the child 
rapidly to attain a normal pinkness. Ti the cord is no 1 ])ulsating, oxygen 
' may be given directly to the baby by means of the ordinary nasal inhaler. 
This is very important in all cases in which th( !*(‘ is any evidemee of fetal 
asphyxia or delayed breathing. In many cases the mother will be wholly 
unaware of the delivery.” 

Oas in Operative Obstetrics. — '‘When it is desired to do an episiotomy, 
if the gas is continued from one pain through the interval between pains 
and into the next pain, as a rule the incision may be made without pain 
and often without the mother^s knowledge. 

‘'While we desire particularly to emphasize the value of tliis n)ode of 
pain relief in spontaneous labor, as it is in these that effective analgesia is 
most frequently lacking, have found that nitrous oxide-oxygen is appli- 
cable to the majority of obst(»trieal operations. Hen', however, the problem 
becomes one of proper administration of surgical anesihesia. This is a 
little more difficult, but is entirely possible anti praetit^able and quite within 
the power of any reasonably well-trained anestlu'tist. 

"The most frequent obstetrical operation is the outlet forceps operation. 
This, in the majority of cases, may be done under gas-oxygen with entire 
satisfaction. The anesthetic is carried to the point at wiiich voluntary 
motion does not occur wiien instrumentation is Ijegun, but it is not neces- 
sary or desirable to push it to the point of complete relaxation. The opera- 
tion is then carried out in the usual wa>^ We have found that with an 
anesthesia so light that uterine contractions c^ontinue, the expenditure of 
tractive force on the forceps is less than is otherwise needed, with a corre- 
spondingly lessened amount of operalive trauma on the fetkl head. The 
amount of tractive force needed may be still further reduced by using (Kris- 
tcller) pressure* on the fundus of the uterus. 

"The ordinary perineal repair is done with ease under a properly given 
gas anesthetic. There is usually no objection to ether for the repair. 

"The more difficult forceps extractions, those done on the head lying in 
the midplane or engaged in the pelvic inlet, may also be carried out satis- 
factorily under gas. We would here, liow^ever, voice the caution that when 
deep narcosis is ti^ be maintained for a protracted period prior to delivery, 
ether be used, as prolonged administration of gas experimentally has been 
shown to produce tissue change in the young of laboratory animals, com- 
parable to asphyxiation. 

"Operations that require marked utcTine relaxation for their safe carry- 
ing out are better done under ether. Version and manual rotation of the 
head are the outstanding exceptions to the use of gas. Those who desire 
to use the method described by Kielland for the introduction of his forceps 
on a head in the transverse or occiput posterior i>08ition, with the intra- 
uterine rotation of the anterior forceps blade, should use ether to avoid 
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wounding the unrelaxed uterine wall. We believe, therefore, that nitrous 
oxide-oxygen may be applied to almost all obstetrical operations, the only 
exceptions being those requiring marked uterine relaxation. During an- 
algesia \Yhile the child is in the uterus we believe that rebreathing should 
be avoided, and it is better that the intermittent administration of gas 
should not exceed three hours.*' . • u • 

Dangers and Objections. — A properly given gas analgesia carries with it 
practically no risks for either mother or child, but I believe the fact cannot 
be too strongly stressed that if carried to the point of anesthesia it does 
become quite dangerous. In all but the specialty hospitals most of the 
obstetrical anesthetics are given by nurses or untrained interns; which, in 
the nature of things, i.s quite alright unless the obstetrician yields to the 
temptation to allow this amateur anesthetist to push the gas to the point 
of complete anesthesia for perineal repair — to do this is to court disaster! 

Regarding the effect of this anesthetic on bleeding, Danforth and Davis 
confirm the experience of all observers when they say: “A very definite 
advantage which the use of gas for operative work possesses is the increased 
activity of uterine muscle after anesthesia. This to a considerable degree 
diminishes bleeding, and measures for the control of blood loss are needed 
much less frequently than when working with anesthetics which cause a 
more marked muscular relaxation.” 

Of course the principal objection to the use of gas-oxygen is the fact that 
it is not available for use outside of hospitals or the homes of the financially 
more fortunate classes, for not only must the tanks and apparatus be trans- 
ported, but a person qualified to operate the same must be provided. 

ETHYLENE-OXYGEN IN THE SECOND STAGE 

Ethylene is preferred in a number of hospitals for the reason that anal- 
gesia can often be obtained with weaker mixtures of it than of nitrous 
oxide; also it has a shorter induction period than the latter gas. However, 
it seems that most obstetricians are in agreement with Plass and Swanson 
(1926), in whose report of its use in 592 women in labor is the statement, 
“We have made no attempt to develop the full anesthetic effect of the gas 
and have preferred to add ether rather than to lower the percentage of 
oxygen to the point at which cyanosis became evident. The addition of 
small amounts of ether over short periods has been looked on as not essen- 
tially undesirable.” In other words, ethylene is being used just as is nitrous 
oxide: to take the worst edge off the* pains of the latter part of the first 
stage and those of the second stage, perhaps even to abolish them altogether ; 
but when anesthesia is wanted for the final expulsive perioH, then ether is 
added. It should be noted that relaxation is perhaps on the whole better 
with this new gas, so that the use of ether is not so often necessary as with 
nitrous oxide. 

The gas has the same objections as apply in the case^of nitrous oxide; 
namely, that it is ill suited for home use, especially in the country, as it 
requires much apparatus and the services of a trained anesthetist. In addi- 
tion it is highly explosive, and its use is very dangerous except in operating 
rooms in which every chance of ignition has been carefully eliminated. It 
does not seem to delay labor any more than does nitrous oxide, but it does 
increase bleeding slightly more than the other gas; Sanford (1926) has 
shown that this is also true of the bleeding time in the newborn. Neither 
ethylene nor nitrous oxide, however, increases the bleeding as do ether and 
chloroform. A number of observers have remarked the fact that vomiting 
is more frequent after etliylene than after nitrous oxide ; also a few patients 
find the ‘^molasses” or “phosphorus matches" odor of ethylene objectionable. 
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SPINAL ANESTHESU 

The various methods are being studied in several centers both in this 
country and abroad, but it seems to me that the subject is still too entirely 
in the experimental stage to warrant description here. Two principal ob- 
jections to the employment of any of these methods have in no wise been 
overcome as yet: First, the fact that the period of anesthesia lasts only 
from forty-five minutes to two hours; and second, that very great skill and 
special technical knowledge are required in those who introduce dangerous 
drugs by this route. 

ETHER-OIL ANESTHESIA 

Since 1923, Gwathmey, of New York, and his associates have been 
studying what they chose to call in the beginning “painless childbirth by 
synergi^ic methods,” the thesis being that the intramuscular injection of 
magnesium sulphate syneigizes (?'. e., potentiates or increases) the analgesic' 
, power of the morphine with which it is injected, and also the ether subse- 
quently used, to such extent that it is possible to carry a woman through a 
relatively painless labor by the use of an otherwise ineffective amount of 
ether-oil by rectum. Quinine, and alcohol for its solution, is added to the 
ether-oil retention enema in order to overcome the delay in labor that the 
mixture admittedly might otherwise cause. My own studies have perhaps 
established a basis in animal experimentation for the great efficiency claimed 
for the method, but upon the point of the actual occurrence of synergism 
between magnesium sulphate and morphine I have never boon able to agree; 
however this is probably largely an academic point, and can certainly be 
allowed to rest for the moment. In recent years I liavc made a thorough 
study of the literature of the subject and have become firmly convinced that 
this method of lessening the suffering of childbirth is the simplest, safest, 
and most effective for wide and general application that has been devised 
to date. 

Teclinic. — ^The following is Harrar’s description of the technic employed 
at the New York Lying-in Hospital, where the method has been largely 
developed. I have employed italics to bring out sharply the points of drug 
administration. 

“The treatment should not be started until the woman is in active labor. 
The pains should be at least at five-minute intervals and lasting at least 
forty seconds. The length of the contractions are best judged by placing 
the hand on the abdomen and timing them with the watch, as the outcry of 
the woman is often a poor index of the strength of the pain. Waiting for 
the labor to be well-established thus at once eliminates cases of so-called 
‘primary inertia’ from treatment. In a primipara it is best to wait until 
the cervix is fairly well effaced and dilated to a diameter of at least two 
fingertips; in a multipara it can be started before this degree of cervical 
dilation is reach^, if the pains are of the proper length and interval as 
described. At this time a cleansing soapsuds enema is given, and this is 
followed by the primary, intramuscular injection of Yo or % grain (OjOl or 
0.015 Grn.) of morphine and B cc. of 50 per cent solution of magnesium 
sulphate deep into the gluteal region. Judgment must be used as to the 
soapsuds enema, as it may not be required, if the customary soapsuds enema 
at the onset of labor has been recently given. The rectum must be both 
empty and quiescent to retain {properly the instillation of ether in oil that 
is to follow the primary morphine and magnesium sulphate intramuscular 
injection. Experience has shown that ^ grain (0.015 Gm.) of morphine is 
usually the proper dose, but in a small woman ^ grain (0.01 Gm.) will 
be sufficient. Labor should be well under way as previously stated, so that 
the will not stop the uterine contractions altogether. Tell the 
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patient the object is to relieve lier pain, but do not promise her a painless 
labor. 

''After this primary intramuscular injection of morphine and magnesium 
sulphate the patient is to be kept (juiet, oiled cotton is placed in the auditory 
canal, and the room is darkened. These attentions are reminiscent of the 
scopolamine amnesia suggestions, but th(^y are of undoubted value in the 
proper induction of any s(*minarcosis. Twenty minutes after the primary 
morphine and magnesium sulphate injecAion we give a second intramuscular 
injection consisting of 2 cc. of BO per cent solution of magnesium sulphate 
alone. This is given no matter whether the effect of the primary injection is 
sedative or not, as it tends to prolong the action of the morphine. 

"We now come to the manner of giving and the time of the rectal instilla- 
tion. It must not be used too soon. If the effect of the morphine and 
magnesium sulphate is sedative, withhold the instillation until the effect 
of the former is almost worn off. It is easier to give when the patient is still 
somewhat uiuler the.* effect of tlie morphine; however, three- to five-minute 
intervals between utca-inc contractions should be present. For the beginner 
it is better to let the morpliine and magnesium sulphate wear off entirely 
and to withhold the instillation until the patient is again complaining and 
the pains, at three- to five-minute intervals, are good and strong. If there 
is no relief from the morphine and magnesium sulphate within one-half hour 
after the second injection, which consisted of 2 cc. of 50 per cent magnesium 
sulphate alone, proceed with the ether instillation. The ether instillation 
thus rarely should be given within an hour after the first injection of mor- 
I)liinc and magnesium sulphate. It may be from one to three hours before 
it is needed, depending on the i)aticnt^s distress. The ideal time in a pri- 
rnipara is at alxmt three fingertips’ dilation of the cervix. 

"The retention enema wliieh can readily be prepared by any druggist, 
consists of : 

R. Quinine alkaloid gr. xx 1.2 


Alcohol nRxl 2.4 

Ether giiss 76.0 


Olive? oil to make giv 120.0 

"It is given as follows: The contents of the bottle containing the ether 
mixture and the bottle containing 2 ounces of plain olive oil are warmed 
by letting them stand for a few" minutes in warm water, first loosening or 
removing the corks. The patient is then placed on her left side and vaseline 
is liberally applied around tlie anus so that the ether mixture if expelled will 
not irritate. State to the patient, just*before beginning the instillation, that 
its object is to relieve her pain, and thus secure her cooperation. Tell her 
that during the instillation she is not to press down during pains, but to 
breathe deeply with her mouth open, and at all times to 'draw up’ wuth her 
sphincter as if she were trying to avoid expelling gas. This will tend to 
induce reverse peristalsis and permit the fluid to run in i^ore readily. 

"The apparatus consists of a 4-ounce funnel attached to a 20-inch length 
of rubber tubing, which is in turn connected by a glass connecting tip to a 
rod rubber catheter, size 20 or 22 French. A rectal tube is too large. 

"Pour into the funnel 1 ounce of warm, plain olive oil. Just as the oil 
runs out of the catheter pinch the latter near the glass connecting tip with 
an artery clamp. In this way all the air will be expelled from the tubing. 
Some of the 1 ounce of oil should still remain in the funnel. The catheter 
is now introduced into the rectum for about 4 inches. If the fetal head is 
well down in the pelvis, the gloved finger must be inserted into the rectum 
along with the catheter to insure its passage past the head. A little of the 
warm ether mixture is added to the oil in the funnel, the clamp released and 
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the contents of the funnel slowly permitted to run into the n^rtum. The 
remainder of the ether mixture is gradually added, at no time permitting the 
funnel to become entirely empty. Just as the last of the ether mixture is 
about to leave the funnel, add the remaining ounce of the warm plain olive 
oil. Allow this to start running into the n'ctuni and clamp tl»e tube. It is 
important in order to avoid the expulsive dc'siie tliat we prevent the en- 
trance of any air bubbles into the rectum. Now make pressuri' on the anus 
with a towel during two or three contractions, leaving tlie pinched catheter 
in place meanwhile, then gently withdraw the cathetcT. Should a uterine 
contraction intervene during the instillation simply make pressure against 
the anus with a folded towel and let the funnel a(‘t as the escape resi'rvoir. 
Continue to make pressure over the anus during three or four contractions 
after the catheter is removed. All these details are important and tlie 
successful retention of the instillation larg(‘ly depends on the meticulous 
care with which it is given. 

, third infrninmcidar injactiou of 2 cr. of a oO /xr n nt solution of 

magnesium sulphate alone is then girni immediateh/ to prolong the action 
of the ether. The ])atient may now turn upon h(‘r back or assume wluitever 
position is most agreeable to her. Th<‘ sam(‘ (piiet is maintained as before. 
Do not make a vaginal or rectal examination too scxni after tlu* instillation 
or the instillation will be expelled. Do not b(‘ misled by the (pjiet behavior 
of the patient into thinking she is having very slight contractions or none 
at all. Within fifteen or twenty minut(‘s you can smell ether on Ikt breath, 
she becomes flushed, and occasionally has a little of the excitability of the 
first stage of ether anesthesia, but rarcily to the extent of requiring restraint. 

^The patient is drowsy and sleeps lightly b(‘twe('n the pains, but con- 
sciousness is not entirely lost. She responds somewhat tardily to questions 
and usually obeys commands as to change in posture. When a ukTine 
contraction occurs she manifests her suflering to a greatxT or lesser degree 
and again dozes. Occasionally the casual observer would have the inijires- 
sion that there was very little amelioration of the pain, the patient c(»m- 
plaining and restless during the contractions, and yet afterward we find the 
amnesia secured to have been as ilefinite as that after scopolamine. Fre- 
quently the patient confesses of her own volition tl>at she remembered very 
little after the rectal instillation was given. 

“The obstetrical side of the cas(? and the progress of labor must be 
closely watched. Functional abnormalities must be discovered and cor- 
rected as they arise, and the mechanism of labor followed and managed as 
thoroughly as though no analgesia were being (5mploye<l. 

“When the effect of the first ether iiustillation has worn off; that is, v)hcn 
the patient again complains of pain, which is usually in from two to three 
hours, a second, or even a third, rectal instillation may he given at intervals 
of three hours or more. The first instillation given contains 20 grains (1.2 
Grn.) of quinine alkaloid; in subsequent instillations only 10 grains (0.6 
Gm.) are used. Each subsequent instillation is accompanied with one intra- 
muscular injection of 2 cc. of a 50 per cent magnesium sulphate solution. 
Contrary to some authorities we are convinced that the quinine is absorbed 
by the rectum, as evidenced by the occasional complaint of buzzing and 
ringing in the ears or slight deafness after the labor. We tried 30 cases, 
omitting the quinine entirely and found the omission of the f|uinine caused 
definite second stage and perineal delay. Dr. Losee, of the hospital labora- 
tory, has now definitely proved the rectal absorption of quinine by its quali- 
tative recovery from the urine in 92 out of 100 parturients. 

“A minimum of inhalation ether is needed for the deliver3% and the 
anesthetist must be cautioned about this. Frequently no additional anes- 
thesia is needed even for a perineorrhaphy. Chloroform should jiever be 
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used with the ether rectal instillation. Gas, if desired, is safe and very 
satisfactory as an adjuvant anesthetic for the delivery.” 

EfScacy.-^In Gwathmey’s report of 1930, the following statistics from 
several hospitals are offered; the reports of many physicians whose indi- 
vidual experience runs only into one or several hundreds of cases would in the 
aggregate add many thousands of cases to this list, but it seems to me that 
the compilation of such a table would be little more impressive than the 
fact that such hospitals as Gwathmey lists have continued to employ the 
method with satisfaction for what has now become much more than an 
experimental period. 

STATiBTfrs OF Obstetjucal Analoesta (Gwathmey Method) 


LyiiiR-in IToapital. Now York Cases. 

The “Analf^esin Uecord” charts for tw'o years show that the method is 
used on an average of 240 times each month (approximately 68 per 
cent of all cases), or 2SS0 times per year; and that for the five years 

since the method was introduced it has bc^cn used in 14,000 

(This does not include the private cases, which are not charted.) 

New York Nursery and Child's Hospital, New York 

Between 500 and 600 obstetrical analgesias per year are given, a total 

for five years of over 2,500 

Manhattan Maternity Hospital, New York 

Four hundred cases a year, or, for five years 2,000 

Cincinnati Genc*ral Hospital, Cincinnati, Ohio, and private cases of Drs. 

Crudington, Beatty, and others 2,000 


It has been the practically universal experience that partial or complete 
relief from pain results in from 80 to 90 per cent of instances, often with 
the added advantage of amnesia, as pointed out above by Harrar. The 
progress of labor is not delayed, rotation occurs in about the same propor- 
tion as otherwise, and postpartum hemorrhage is said to occur with less 
frequency than with any inhalation method. The incidence of forceps de- 
livery seems to have been markedly decreased. No fetal deaths attrib- 
utable to the rac'thod have been recorded, the baby usually being born cry- 
ing, the patients go through labor with less postpartum fatigue, and the 
careful follow-up studiefs at the New York Lying-in Hospital have found 
no contraindications with regard to after-effects. The applicability of the 
method to the conditions of general practice is amply testified to by many 
physicians. Gwathmey (1930) writes: 

“The house surgeons of the I.«ying-in Hospital are changed every four 
months, as are also their associates and assistants. Since starting this 
method it has been in the hands of over 200 inexperienced men, none of 
whom knew anything of either colonic anesthesia or obstetrical analgesia 
before coming to the hospital. The method has been employed over three 
thousand times in the Out-patient Department of the hospital, in the homes 
of the patients, where it is given under the most trying conditions imag- 
inable, but even under these circumstances it is successful in over 80 per 
cent of the cases, and no fatalities attributable to the method have occurred. 
We are justified in stating that it is simpler than any other method, and 
can be used anywhere. In not a single instance has an anesthetist been 
used with the method, even in its initial development. The ingredients are 
cheap, and the mixture can be prei)ared easily by any pharmacist, or by 
physicians who are accustomed to prepare their own medicines.” 

Preparations said to contain the proper mixture in an ether-tight and 
catalytically inert container are now commercially available but I do not 
know to what extent they fulfill all the requirements. 

Objections to Method.— (a) Synergism . — My quarrel with the use 

of this term has been referred to earlier. 
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(b) Magnesium Sulphate, — It would seem to be without poi^it for me 
longer to hold out against the use of so much of this drug, as I did in the 
first edition of this book. The practical experience of a large number of 
physicians in many tliousands of cases shows'" that respiratory embarrass- 
ment whether to mother or child does not occur. 

(c) Excitement — The only reports of an initial period of very annoying 
excitement have come out of central Euroi>e, where the method iv^ mud) 
employed; but in recent years there lias been no mention of such occur- 
rences, wdiich strongly indicates that increased experience has shown where 
the fault lay. 

Local Effects in Anal Region. — Writing on tliis point, Harrar says: 
‘‘Close attention to all the details of giving the retention enema will obviate* 
its loss in bulk. The frequent extrusion of small quantities of light yellow, 
sour-smelling, liquid fecal matter, making it more difficult to keep the fu‘ld 
clean in the perineal stage, will not occur if the cleansing soapsuds enema 
'is completely expelled before giving the rectal instillation. In some cases 
nausea is present, but not as commonly as after inhalation etherization. 
Patients will at times complain of a slight burning sensation in the. anal 
region immediately after the rectal instillation. The liberal use of vaseline 
wdll prevent this, though it sometimes may be due to an unrecognized fissure. 
Now and then there is some distention of the colon with gas but not to any 
serious degree. Rarely the patient has diarrhea during the first twenty- 
four hours postpartum.” Mc(k)rmick (1932) feels that so far as colitis, 
hemorrhoids, fissure, fistula and gross ri^ctal patholog>' arc* (»oneerned, the 
reaction from the ether-oil mixture is j)erhaps no more pron()unc(*d than the 
proctoscopically prov(*d irritation of the cleansing soapsuds encnna, which 
in itself he considers a v(*ry likely factor in the occasional instillation 
burning. For rny own part I do not sc*e why sodium bicarbonate (*nemas 
(see p. 434) should not be routinely substitutod. Emge and C^adc^y (1929) 
had six quite distressing irritations in thi*ir seri(*s of 200 deliveries, but not 
of sufficient seriousness to check their enthusiasm for the method. Most 
other reports, however, hardly memtion the subjc^ct at all; for instance, 
Stevens (1932), whose series comprised 640 cases, merely says, “if the 
technic is followed no inflammation of even a mild type occurs.” 

Other Objections. — An o(H*asional instance of mild idiosyncrasy to 
quinine on the part of the mother is recorded, but I find no report of lasting 
or even acutely dangerous symptoms in cither mother or child. Most ob- 
servers believe that, because of the quinine*, the methfxl should not be em- 
ployed in a woman having any preexisting auditory disturbances, but of 
other marked contraindications there seem to be none save such as are in- 
dicated in the discussion above. Apparently the method can be used wdth 
safety in all normal cases, in dystocia, in toxemias, in cardiac and nephritic 
cases, and in tuberculous conditions. 

“Fool-proof” this method certainly is not, and with it as with any other 
technical procedure practice tends toward perfection; still, I feel that its 
rules are simple and easily learned and that this practical aid in obstetrics 
could probably be acquired very profitably by many more practitioners than 
have as yet familiarized themselves with it. 

Modification in Technic. — Of numerous modifications proposed from 
time to time, that of McCormick is the only one which seems particularly 
attractive. He makes the point that the average practitioner does not per- 
haps always make the injection of the magnesium sulpliate into the buttock 
correctly, as shown in the sketch on the next page, and therefore at times 
has an abscess to deal with. He is therefore studying the substitution of 
barbiturates, finally settling upon pentobarbital sodium, which he gives 
orally in a dose of 3 grains (0.2 Gm.) and 1 grains (0.1 Gm.), respectively. 
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in place of the first two magnesium sulphate injections. The morphine is 
given with the second dose if tlie patient is a primipara and the labor active, 
but if the labor is of the prolonged s»)rt, the second dose of the pentobarbital 
is repeated once or oftener befons giving the morphine. His results, so far 
in every way satisfardory, will lie int<!rcsting to watch. Sodium amytal he 
had discarded after trial in 2(K) cases because of the restlessness it caused. 
McNeile and Vruwink (1927), however, were satisfied with the effect of 
substituting the hypodermic injection of 3 grains (0.2 Gm.) of sodium 



MagncHiuin sulplmto injection (New York Lying-in Hospital). 


barbital (veronal) for the magnesium sulphate in their first 200 cases; I do 
not know what their subsequent experience has been. 


BASBITURATE ANESTHESIA 

Under this head wil) be discussed briefly those barbiturates which have 
been principally used by mouth, sodium amytal and pentobarbital sodium 
(nembutal). The intravenous use of sodium amytal will not be discussed 
for the reason that the vast majority of physicians in this country concur 
in the opinion of the Council on Pharmacy and Chemistiy (Jour. Amer. 
Med. Assoc., 97, 1886, 1931; ibid., 101, 208, July 15, 1933) that any ad- 
vantages that may exist in the choicii of barbiturates as aids in anesthesia 
can be easily procured by giving the drugs by mouth, thus avoiding the 
obvious disadvantages of employing the intravenous routb. (The intra- 
venous administration in eclampsia—where tradition at least has hallowed 
an abandonment to heroic measures — is perhaps another matter. See p. 755.) 

Sodium Amytal. — A quite large literature has appeared on this subject, 
the typical methods and results being such as reported by* Van Del (1933), 
who gave the drug by mouth to 150 patients when regular pains occurred 
accompanied by cervical dilatation. To 75 of these patients an initial dose 
of 9 grains (0.6 Gm.) was given, and in about three hours, as labor ad- 
vanced, a second dose of 6 grains (0.4 Gm.). The initial dose in the other 
75 patients w'as 15 grains (1 Gm.) followed by* a second dose of 6 grains 
(0.4 Gm.) . Using complete amnesia within one hour after administration 
of the drug as the criterion of eflBciency, results were only fair with the 
initial 9-grain dose but very good with the dose of 15 grains. The sedative 
action was noted in about twenty-five minutes, the patient going to sleep; 
duriitg contractions she became restless and cried out, but as the pain re- 
ceded became somnedent again. Physically the patients passed well through 
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labor but they did not cooperate well in “bearing down’': however, it seems 
that labor was not prolonged. No deleterious effects were noted in the 
babies and the postpartum periods were passed without unusual incidents. 
Immediately following delivery the patients usually slept for six hours and 
usually had only a slight recollection of the labor. 

About 10 per cent of Van Del’s patients became (fuite restless as a result 
of the drug, moving about and disarranging the sterile field. This is a com- 
plaint against the drug by nearly all who have iisetl it. Another objjc^ction 
often heard 'is that the number of instrumental deliveries is increased. 
Whether the incidence of apneic or narcotized babies is somewhat above 
the normal figure is a matter over which there is some wrangling at the 
present time, but I suspect that as the rc'porhs accumulate general acknowl- 
edgment of such increase will be necessary. 

Sodium Amytal and Morphine.— In a grouj) of 50 patients, Van Dc^l 
(see above) used a single dose of only 6 grains of sodium ainytal and fol- 
lowed it by % grain (0.01 Gin.) of morphine whim tlu* pains became more 
severe. He felt that the results in this group were (‘xcndkait in that even 
severe pains did not arouse the patient, resth'ssness was rare, amnesia was 
more prolonged, and there was no greater loss in cooperation than W'as 
characteristic of the cases in which arnytal was used alone. 

Sodium Amytal and Scopolamine (Hyoscine). — Nelson (1932) has used 
this combination in 100 cases with a standard initial dosage of 9 grains 
(0.6 Gm.) of sodium arnytal followed in one-half hour by Vioo grain (0.0006 
Gm.) of scopolamine for patients of 130 pounds; for patients weighing less, 
6 grains (0.4 Gm.) of arnytal weic use<l, and for tliose ov(‘r 190 pounds, J2 
grains (0.75 Gm.). In patients who were in labor over three hours and 
seemed too rational for pcrfcTt amnesia, an additional d<)S(* ol sodium ainytal, 
3 grains (0.2 Gm.), and seopolamuie, i/j 50 grain (0.0004 Gm.), was given, 
but it was difficult to determine the relationship between rationality and 


amnesia. . . , , . 

Eighty-four per cent of the pati(‘nts in this senes expenc^nced (*oinplete 
amnesia and there was the usual observation of great restlessness 
certain proportion of the cases. Only 6 patiemts. hewing under 130 pounds, 
were given the smaller arnytal dosage and the results in thcin were not 
entirely satisfactory. Nelson observed that in pati(‘nts seen early in labor 
and treated at once the best effect was obtained, though of course m many 
of these cases the second dose of ainytal had to bo given. . 

Amytal Idiosyncrasy. — Individual susceptibility to arnytal s ciiccts 
varies considerably, though with the<T)resent tendency toward conservatism 
in dosage, as noted in the above accounts, these differences are not often 
likely to furnisT^i matter for mucli concern as regards life of patient and 
baby, however much the amnesia may be affected by tlio unusual responses. 
The most marked instances of idiosyncrasy which I have noted are 2 cases 
of Hamblen and Hamblin (1931): One patient who remained fully con- 
scious after 30 grains (2 Gm.) and described the labor as the most painful 
she had ever had, another who went into serious vasomotor collapse after a 

^^^Pen^tobarbital Sodium (Nembutal) and Chloral Hydrate.— The first 
report of the routine use of pentobarbital sodium in labor— that of O Sulli- 
van and Craner (1932)— described its combination with chloral hydrate in 
a technic which has since been '(|uite satisfactorily used by others; witness 
Rieeairs (1932) enthusiastic endorsement from the standpoint of a prac- 
titioner in a remote region where confinements often take place under very 
primitive conditions. In the judgment of O’Sullivan and Craner, observance 
of the following points make for best success: (a) An initial dose of pento- 
barbital sodium of 3 grains (0.2 Gm.) in primiparae when pams are occur- 
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ring regularly and the os is dilated two to three fifths, in multiparae, one to 
two fifths; (b) ten minutes later (to avoid vomiting), 30 grains (2 Gm.) of 
chloral hydrate in freshly prepared lemonade sweetened with 3 or 4 tea- 
spoonfuls of sugar, to be sipped slowly; (c) subsequent doses of 1^^ grains 
(0.1 Gm.) pentobarbital and 30 grains (2 Gni.) chloral, given in same order 
as before; (d) the first '^repeat*' dose to be given two hours after the initial 
dose, subsequent doses every three hours; (e) a total dosage of grains 
(0.5 Gm.) pentobarbital and 120 grains (8 Gm.) chloral not to be exceeded 
in twelve hours. 

In their 60 consecutive eases they had painless labors in 62 per cent, 
very good results (''vague recollection of a few incidents, such as the birth 
of the head”) in an additional 21 per cent. There were no ill effects to the 
mothers or children. In 40 per cent of the cases there was slight prolonga- 
tion in the first stage and in 50 per cent in the second stage, bearing-down 
efforts being impaired in these latter instances also; no delay in the third 
stage. Against the forceps rate in their hospital for the preceding two and 
one-half years, there was an increase of 3.2 per cent in these 60 cases, hardly 
a fair comparison, however; most patients slept for one to eight hours after 
delivery and awakened fresh and well, though transient nystagmus was 
noted in four instances and one patient had double vision for five hours. 
Restlessness of varying degree occurred in 12 cases; in 2 it was severe. An 
injection of morphine, V12 V{\ grain (0.005 to 0.01 Gm.) with the initial 

dose of pembutal, was given in 10 cases of heart disease to prevent the 
restlessness, but it is difficult to determine from the report how successful 
this additionah measure proved to be. 

Avertin (Tribrom-ethanol) Anesthesia. — I do not feel that there is as 
yet any pronounced indication that this drug, given by rectum for "basal” 
anesthesia, will make a lasting impression in the practical obstetrical field. 
The margin of safety in dosage is very narrow, the solutions decompose 
rapidly into an irritating and nocuous substance, excitement is induced at 
least as often as with the barbiturates, supplemental administration of an 
inhalation anesthetic is nearly always necessary, and prolongation of labor 
with a consequent increase in instrumental delivery is evident in many re- 
ports. The Council on Pharmacy and Chemistry has not yet accepted the 
drug for inclusion in N.N.R. 


TWILIGHT SLEEP 

Twilight sleep, the so-called "FreiJ)crg Dammerschlaf” consisting in a 
single injection of morphine and numerous subsequent injections of hyoscine, 
plus measures designed for psychic effect upon the patient, has been prac- 
tically abandoned (save for tlie modified forms described below) because 
of the prolongation of labor, frequency of fetal asphyxia, excessive thirst 
and intense headache; infection through soiling, blurred vision, delirium 
often lasting well into the puerperium, difficulty in recognition of the onset 
of "the second stage and of complications, and the violence and uncertainty 
of the whole procedure. Latterly, Van Hoosen (1928) has modified the 
technic by omitting the morphine and giving at the onset of active labor 
Moo (0.0006 Gm.) of hyoscine at half-hour intervals for two or three 
doses and then every two hours as needed. Her report and those of several 
others indicate that most of the above objectionable features have been 
eliminated-^here is good pain with apparently good analgesia, the babies 
are pink and postpartum hemorrhage is reduced — but the sphincters are 
still relaxed and the patients must be watched closely and are kept with 
hands fastened above the head during delivery to avoid contamination of 
the field. Fist (1930) believes that he improves on this, that is, converts 
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the scene from a very noisy into a quiet calm one, by giving .intramuscularly 
2 cc. of 60 per cent magnesium sulphate solution and 3400 grain (0.0003 
Gm.) of hyoscine, repeating the former every half hour until pain is re- 
lieved, and the latter every hour if necessary tn obtain relief, Adams (19241 
combines morphine and magnesium sulphate, % grain (0.01 Gm,) of the 
former in 2 cc. of a 25 per cent solution of the latter, repeating once if 
necessary. 

The opiates may be safely used in the first stage only if the labor is 
expected to last two, or preferably, three hours longer, the effect upon the 
.baby of reasonable amounts of this respiratory depressant being negligible 
during this period while its oxygen supply is secured by the placental-fetal 
circulation; but there must be little or no opiate in the blood at the time of 
birth, for the reason that the carbon dioxide that lias accumulated during 
the compression of the placenta by the vigorous and prolonged terminal 
contractions of the uterus must have a thoroughly receptive respiratory 
•center upon which to operate, if the baby is to take its first spontaneous 
breath. 


HYPEREMESIS GRAVIDARUM 
(Pernicious Vomiting of Pregnancy) 

Ordinary '^morning sickness” occurs in about 50 per cent of pregnant 
women, but the severe form with which we arc here concerned is relatively 
rare. It usually begins between tlie third and sixth week and lasts several 
weeks to months; the course may be continuous or intermittent. The symp- 
toms are loss of api^etite, nausea, persistent vomiting, foul breath, emacia- 
tion, intolerable thirst, mental aberration, headache, delirium, coma and 
death. The pathologic findings in the urine and blood are entirely the result 
of the starvation and dehydration. Many eases recover spontaneously, 
either quickly or slowly, but a few go on to death; before this final event 
the patient usually miscarries and the stomach suddenly becomes retentive 
of food. 

While there is as yet no proof positive of the actual cause of this malady, 
the theory that it is due to a metabolic disturbance in the mother resulting 
in severe carbohydrate deficiency is at present serving very well as a point 
for therapeutic departure. 

THERAPY 

Abortion. — Therapeutic abortion will cure all cases if the mother is 
not already too near death from starvation and exhaustion to stand the 
operation. But of course this is not advocated as a routine measure by any 
one; indeed, when to empty the uterus is an obstetrical point of such nicety 
that its discussiop has no place in a book of this sort. Certainly, under the 
newer treatment, this radical procedure is being resorted to much less fre- 
quently than was formerly the case. 

Diet, Sedatives and Glucose. — ^The theory of carbohydrate deficiency 
or glycogen deficiency of the liver as the etiologic factor in the nausea and 
vomiting of pregnancy was apparently first stated by Duncan and Harding, 
in 1918, and extensively developed independently by Titus and his associ- 
ates, in 1920, and Harding, in 1921. I believe that Titus' (1925) description 
of the procedure is representative of the method as now employed. 

Treatment oj Mild Cases . — ‘Tt is sufficient to say that the patients 
should be given precise directions as to when and what to eat. They should 
be told to eat a total of at least seven small meals a day at definite inter- 
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vals, beginning before arising in the morning and ending at bedtirne in the 
evening. Carbohydrate foods of all kinds should be chosen, and the phys- 
ician should particularly specify such articles as cooked fruits, dates and 
raisins, green vegetables, crackers and cookies, honey, sugar, and such des- 
serts as puddings, custards and ices. 

formula may be given the patient to prepare as follows: 1^ ounces 
of lactose, 2^/{» teaspoon fuls of sodium bicarbonate, dissolved in 1 pint of 
water, this being approximately 10 per cent of lactose and 2 per cent of soda 
in solution. Two ounces of this is to be taken every two hours.” 

Treatment of Moderately Severe Cases. — “Isolation in the hospital is 
advisable wherever possible, and to simplify the treatment it is well to have 
a typewritten, detailed outline of a general course of management to attach 
to the patient’s chart. This routine form is to be varied, however, according 
to individual needa. 

“Beginning the treatment in the evening if possiWe, she should fast 
completely for a few hours, then be given only water in small amounts by 
mouth until morning. At this time easily assimilated liquids such as sweet- 
ened orange albumin, glucose solution, or broth arc begun and given at 
hourly intervals until the patient goes to sleep at night. 

“She re<*.civcs two daily enemas (morning and evening) each followed 
by a dose of chloral, 10 grains (0.65 Gm.), and bromides, 30 grains (2 Gm.), 
by bowel, proctoclysis of glucose and soda solution being given as con- 
stantly as possible. Intravenous injections of glucose should be begun 
promptly, especially if vomiting does not cease at once, and arc repeated 
once or twice daily, depending on indications and response to the treatment. 
[Veronal (barbital), in doses of 2 grains (0.13 Gm.) every six hours, or 
luminal (phenobarbital), in doses of % grain (0.03 Gm.) at the same inter- 
vals, may be substituted for the bromide and chloral. If the veronal sodium 
is given hypodermically, the same dose as above stated should be used, but 
if luminal sodium is gi\'en by the needle, an increase of 10 per cent over the 
above-stated per orum dose is permissible. The latter drug has been suc- 
cessfully used by Dieckmann and Crossen (1927), who, however, employed 
75 to 90 grains (5 to 6 Gm.) of sodium bromide once or twice daily by rectal 
tap until the luminal had time to act (eight to tw'clve hours). — H. B.] 

“Usually by the third day small and frequent ‘doses’ of soft nourishment 
will be retained, and lliis improvement is followed by a gradual daily in- 
crease in both (quantity and variety of food. Both the nausea and the 
vomiting have usually disappeared entirely by the end of a week’s treat- 
ment, although a few more days m^y occasionally be necessary for the 
return to general diet. 

“Kosmak has formulated an absolutely fundamental rule in the treat- 
ment of these patients. He says, ‘The cardinal fact to be borne in mind is 
that no routine method applicable to all classes of cases can be recom- 
mended, and that in each instance, particularly in the severer types, con- 
sideration must be given to the individual patient. While we can follow 
certain general routine procedures in certain groups of cases, they must be 
changed as circumstances dictate.’ ” 

Treatment of Patients in the Serious or Pernicious Group, — This consists 
in the more vigorous application of the treatment employed in the moder- 
ately severe cases. 

Method of Giving Glucose, — ^Titus feels that the glucose should be given 
in 25 pel* cent aqueous, not saline, solution, 75 Gm. for the initial dose and 
50 Gm. for the subsequent doses, but many observers. disagree with him. 
Dieckmann and Crossen give 1000 cc. of a 10 per cent solution three times 
daily, as do also Harding and Van Wyck and their apociates, and Thal- 
himer says, ‘The initial treatment consists of 100 Gin. of glucose given 
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intravenously in as much water as the dehydrated condition- of the patient 
indicates (1 to 2 liters).” Among Hendon's large series of cases of all sorts 
treated with his venoclysis, a method of continuously administering glucose 
by the vein (see p. 164), there have been 14 eases of hypercmes,is grav- 
idarum ‘‘upon whom some of our best obstetricians had use<l all the known 
methods of treatment except the induction of abortion.” These women, one 
of whom was unconscious when the treatment was begun, all recovered in 
from three to five days. 

It is now, the consensus of opinion that th(‘ concomitant use of insulin 
is unnecessary since there is no evidence of a lack of this hormone. 

The Importance of Fluids. — Hunling and \’an \\ yck have for some 
time been stressing the fact that the best laboratory guide' for treatment is 
the observation of the daily excretion of urine, ('ases that respoml success- 
fully to this therapy show, coincident with iinprovem(*nt in clini(*al condition, 
a greatly increased volume of urine wdtl) a lowered spc'clfic gravity. They 
, continue the intravenous administration of glucose solution until diun'sis 
is obtained, meaning by diuresis that the twenty-four-hour outj)ut of uriiK' 
shall reach at least 1000 cc. and shall have a spec'ific gravity of 1.010 or 
less. No attempt is made to feed solids by mouth, Imt the patient, even if 
vomiting freely, is urged to drink any licpiid she may fancy exce[)t tea, 
coffee, milk or cocoa. They state: “The use of glucose, though imiMwtant. 
has thus become secondary to the use of fluids in tr(‘ating a sev(*re case of 
pernicious vomiting of pregnancy. . . . The succ(‘ssful treatment of hypc'r- 
cmesis gravidarum depends upon the use of fluids.” 

Miscellaneous Measures. — (a) The Nervom Element , — This must not 
be overlooked. Sometimes the severe synpfloms will almost miraculously 
vanish when an obnoxious person, not infrc'quently the husband, is entirely 
banished from the presence of tlie patient; or slu' will suddenly n'cover when 
threats to (‘inploy the actual cautery or some other severe* form of therapy 
arc seriously made. A few observers believe that there is a i)syc.liopathic 
factor underlying all cases. 

(b) Duodenal Tube Feeding, — Van Wyck (1931) has n'cently init the 
additional feeding by duodenal tube on a more definite basis by riTcjrding 
his observation that those who resi)ond slowly or not at all to the intra- 
venous administration of glucose show a persisUmt urobilinuria (in tin* 
absence of adequate laboratory facilities, urobilinuria may be assumed to 
be present when the urine has a charact('ristic orange-red color). This he 
interprets as evidence of a gravely disordered livcT function whi(di calls for 
the administration through the duodenal tube of additional calorics. The 
method is to give 3 ounces (90 cc.) of skimmed milk an«l the same quantity 
of 10 per cent glucose solution every two hours throughout the twenty-four; 
this gives the patient 780 additional calories as well as 2000 cc. more water. 

Luikart (1933) believes that the exclusive employment of glucose and 
large amounts ()f fluid may wash out considerable amounts of vitamin B 
complex (vitamin B,, the antineuritic vitamin; vitamin Bj, the antipel- 
lagra vitamin), wdiich may indeed already have b(*en lowered by the preg- 
nancy itself. He adds orange juice, broth, lactic acid milk and cream to the 
glucose solution given through the duodenal tube. 

(c) Rectal Feeding . — In sonu' cases it seems advisubh* to feed by the 
rectum during the time that food is being ki'pt out of the stomach. Bacon 
(1918) describes the procedure, as follows: “Tin* cleansing enema iriay be 
given early in the morning, at 7 or 8 a. m. Then the nutrient enemas w^ould 
start at about 9 a. m., 2. p. m., and 7 p. m. Sometimes it will be found 
desirable to add 10 droi)s of tineture of opium to the (wening enema. The 
composition of the rectal fe(*diiigs will have about the following proi)ortions: 
Glucose, 50; alcohol, 50; calcium cldoride, 0.3; sodium bicarbonate, 3; 
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sodium chloride or bromide, 4; vitamin, as much as it suflBcient; distilled 
water, enough to make 1000. This mixture has an energy value of about 
650 calories. From 300 to 600 cc. are to be given three times a day. If 
1500 cc. are given each day, the patient will receive 826 calories. . . . Rectal 
feedings are discontinued gradually and not until the stomach feeding is 
reestablished.” 

(d) Acids or Alkalis . — Dieckmann and Crossen (1927) have found that 
dilute hydrochloric acid, in a dose of 10 to 15 rxiinims (0.6 to 1 cc.) three or 
four times daily, is more efficacious than sodium bicarbonate. This is in 
line with their finding that there is either a normal acid-base balance, a 
compensated alkali excess (normal pH and high CO^), or a compensated 
alkali deficit (normal with low CO 2 ), the latter occurrence being rare. 


ECLAMPSIA 

Eclampsia is a child-bcd malady characterized by convulsions, coma and 
a high death rate, but nearly always preceded by certain symptoms that 
should be recognized for what they are by the competent physician. These 
prodromal symptoms are: Systolic blood pressure of 140 mm. or above; 
any sudden rise from the patient’s normal blood pressure; albumin with a 
high globulin ratio (Eastman, 1931), casts, or both, in the urine; headaches 
with sudden onset; epigastric pain; edema; diminished urinary output; 
ocular symptoms, eyegroiind abnormalities; nervous irritability. In the 
acute attack itself the patient falls over unconscious, and passes from a 
rigid spasm with opisthotonos, flexed arms, clenched fists, distorted features 
and dilated pupils into a clonic convulsion, during which the whole body 
twitches very violently, the tongue is protruded and often severely mutilated 
by the champing jaws, the eyes nre bulging and bloodshot, the face is swollen 
and cyanosed, blood-tinged foam comes from the mouth, and the pulse is 
rapid and pounding. The chest is rigidly fixed. After from thirty seconds 
to a minute and a half dr two minutes, relaxation takes place and the patient 
may wake up very exhausted and bewildered; or in the most severe cases., 
she remains in coma between spasms. Sometimes there is delirium between 
attacks. A few cases of **eclampsia without convulsions” are on record. 

At autopsy the characteristic lesions arc found in the liver:’ Necroses 
beginning in the periportal spaces and encroaching on the periphery of the 
lobules, but Rowe (1932) has shown tllat it is not always possible to demon- 
strate an ^'hepatic factor” during life. It has now become apparent that the 
antemortem changes in the blood do not bear out the original supposition 
that the malady is associated with nitrogenous retention, but Bell (1932) 
states that in fatal cases there is to be found a characteristic glomerular 
lesion. Titus and his associates believe that the convulsions appear coin- 
cident with hypoglycemic levels during a profound disturbance in carbo- 
hydrate metabolism which characterizes the disease, a position which is 
denied by Stander et al. The latter gioup also maintains that the acidosis 
which they observe at the. time of the convulsions is due to an uncompen- 
sated alkali deficit and i.s not to be regiu‘ded as a causal factor ifi the fits. 
In explanation of the water retention and edema, capillary sjmsm and hyper- 
tension, Anselmino et al. propose the hypothesis that eclampsia is an 
endocrine disturbance probably of pluriglandular nature but in which ^eat 
Overproduction of the hormones of tlie posterior pituitary dominates the 
picture. Dieckmann (1931), while admitting the tissue water-logging, feels 
that the principal change in the blopd is a concentration. 
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The disease is more common in cold than in warm climates. Baker 
(1927) states that about 27 per cent of obstetrical deaths are due to 
eclampsia. It would seem that in about 60 per cent of the cases con\"ul8ion8 
begin during labor, with 20 per cent before labor and 20 per cent after, de- 
livery. Primiparae are more often affected than multiparac. 

THERAPY 

The subject will be dealt with under the followings heads: (1) Stro- 
ganoff, (2) Rotunda, (3) Magnesium Sulphate, (4) Sodium Amytal, i5) 
Glucose, (6) Combination “Conservative” Therapy. (7) Dehydration, (8) 
Management of the Convulsion, (9) Miscellaneous Measures, (10) Diet, 
(11) (Operative Interference. 

1. Stroganoff. — This method of treatment was devised by Prof. V. V. 
Stroganoff, in Leningrad. In its dcscriy>tion I am following Standcr’s report 
rof his visit to Stropnoff's hospitals, in 1925. 

(a) Upon admission: (1) Dark room with a mininmm of noise. (2) 
Special nurse. (3) Examination or disturbance of patient only w'hen abso- 
lutely necessary, and then usually under chloroform. (4) Morphine sul- 
phate, % grain (0.015 Gm.) hypodermically, while under chloroform nar- 
cosis, usually about 10 to 15 Om. of chloroform being employed. 

(b) One hour after admission: Chloral hydrate, 30 grains (2 Gm.), per 
rectum with 100 cc. physiologic saline and 100 cc. milk. Should the patient 
be conscious, the chloral hydrate can be administered by the mouth with 
100 cc. of milk. (Note: Chloral hydrate is always administered without 
the use of chloroform except where the patient has had one or more con- 
vulsions after admission; then about 10 Gm. of the anesthetic are used with 
each dose of chloral hydrate.) 

(c) Three hours after admission: Morphine sulphate, grain (0.015 
Gm.), hypodermically, under 10 to 15 Gm. of chloroform. 

(d) Seven hours after admission: Chloral hydrate, 30 grains (2 Gm.), 
as above. 

(e) Thirteen hours after admission: Ciiloral hydrate, 22 grains (1.5 
Gm.), as above. 

(/) Twenty-one hours after admission; Chloral hydrate, 22 grains (1.5 
Gm.), as above, 

(fif) After each convulsion: Oxygen is administered as quickly as pos- 
sible. This is kept up until the breathing improves, usually about five 
minutes. 

(/i) After three convulsions in the clinic: Venesection of not more than 
400 cc. is resorted to. 

(i) In case of frequent convulsions: Chloroform and chloral hydrate to 
be used more energetically than outlined above. 

(;) No convulsions for twenty-four hours: If patient has been free from 
convulsions for twenty-four hours or longer after admission, and has not yet 
been delivered, she should be given about 8 grains (0.5 Gm.) of chloral 
hydrate every eight hours for about three days. • 

(fc) Child: Operative delivery is resorted to only wlien intervention 
becomes absolutely necessary for the sake of the child. 

In the hands of Stroganoff this method has produced the astonishingly 
low maternal mortality of 7.7 per cent in 390 eases; indeed, if certain cases 
are ruled out in w^hich the technic was not rigidly followed, the maternal 
mortality is only 2.84 per cent! Stander says that a study of Stroganoff 's 
statistics leads him to believe that on the whole he has been dealing with 
much milder types of eclampsia than commonly concern us in the North 
American clinics. The two outstanding objections to the Stroganoff method 
48 
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are the routine use of relatively large amounts of chloroform at frequent 
intervals and the employment of venesection. Regarding the first, it is the 
consensus of opinion in America that chloroform is too hepatoxic for em- 
ployment in this malady, and that, furthermore, the attempt to control 
the convulsions by the use of general anesthetics is unsatisfactory, for, as 
Speidel says (1925), “when the initial twitch has begun, the patient goes 
through the entire procedure, opisthotonos, cessation of brciathing, etc., re- 
gardless of what anesthetic is administered. With the spasmodic contrac- 
tion of the diaphragm that is incident to the convulsion, it is questionable 
whether the patient inhales at all.'* As to the venesection, many observers 
arc of opinion that it should not be employed — but certainly if it is used 
routinely as an integral part of the treatment, one would think that much 
more than 400 cc. of blood should be withdrawn if any considerable drainage 
of toxins is to be accomplished. 

2. Rotunda. — This method of treatment wffs rleveloped by Fitzgibbon 
(1923) at the Rotunda Hospital, Dublin, and was remarkable for the fact 
tliat neither morphine nor any other sedative or antispasinodic drug was 
employed, the treatment consisting of starvation, gastric and colonic lavage 
with sodium bicarbonate solution, the introduction of purgatives at fre(|uent 
intervals, water by the mouth, and hypodermoclysis of bicarbonate solution. 
Extensive trial has shown that the results are not satisfactory, and the 
method has been modifie<l considerably. Glucose and venesection . — Glucose 
is given either by mouth or rectum, rarely intravenously. Regarding vene- 
section, Solomons, Master of th(‘ Hospital (1933) , writes: “Although brought 
up on the dangers of this procc*dure, I have been converted to it as a val- 
uable aid in treatment." Eight ounces (250 cc.) of blood arc withdrawn if 
the systolic pressure exceeds 1()0 inm. llg and is repeated daily if necessary. 
Morphine. — Half a grain (0.03 Gm.) with the first fit and V* grain (0.015 
Gm.) with each subscciuent fit, but not to exceed 2 grains (0.12 Gm.) in the 
twenty-four hours and with the injections spaced at least two hours apart. 
Colon lavage. — At once and repeated if the bowels do not move satisfac- 
torily in six hours; occasionally repeated again (“the bowels should move 
four or five times daily”). Anuria also calls for repetition of the lavage as 
it is felt that the toxemic state prevents the kidneys from functioning. Lin- 
seed poultices are applied to the loins at two-hour intervals to favor urinary 
secretion. Gastric lavage . — This is iK'rformed now only when urgent symp- 
toms, such as excessive vomiting, demand it; a purgative is left in the 
stomach (if conscious when admitted a purge is given at tliat time). Hypo- 
dermoclysis.— If the patient is not impro\ing, the pulse is weak and thready 
and there is insufficient sc'cretion of urine, a solution of sodium bicarbonate 
— 1 drachm (4 Gm.) to the pint (500 cc.) - is infused under each breast 
and repeated if improvement does not follow. “No matter what theoretical 
objections are advanced to the administration of fluids under the breasts, 
we still persist and believe in it as a valuable adjunct in treatment.” 

3. Magnesium Sulphate. — As long ago as 1907, Einerrreported 2 cases 
of eclampsia treated with magnesium sulphate, and a few scattered cases 
later appeared in the German literature, but the profession as a whole was 
perhaps first attracted to the use of the drug by the report of Fischer, in 
1916. He believed the convulsion to be the expr(‘ssk)n of an acute acid 
intoxication with edema of tin* central mTvous system, and use<l 250 cc. of a 
2 per cent solution of magnesium sulphate to further clehydration. In the 
same year, Loomis and Shcrrick, and McNeile, all of California, employed 
it in the same way. At the present time it is widely used in combination 
with other measures, both for its antiedemic and anticonvulsant properties. 
Twenty cc. of a 10 per cent solution is given intravenously on ainission and 
repeated every hour in full or half doses until convulsions cease; another 
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much employed method is to give 10 cc. of a 25 per cent solution intra- 
muscularly on admission and half the dose each hour until convulsions cease 
(some observers preferring to give tlie subsequent, doses only after each 
convulsion instead of routinely each hour to cessation of the fits). 

4. Sodium Amytal. — As was to have been exported, tht' barbiturates are 
now having tlicir turn, in (icnnany pernoebm, in America and England 
sodium amytal. Experimental st\uiies apparently indieale that the latter 
has no harmful effect on the fetus, on liver function, alkali ^eser^e or the 
secretion of urine. •Hamblen an<l Hamblin (1932) give 15 to 18 grains 
(1 to 1.2 Gm.) in capsules on admission; if the patient is unable to swallow, 
the dos6 is introduced through the nasal eatheUM*. Subsecjuently, 3 to 6 
grains (0.2 to 0.4 Gm.) is given approximately every four hours, the indica- 
tion being resilessiH'ss or a rise in blood pressure. Aft<T 30 to 45 grains 
(2 to 3 Gin. 'I have been given iliey find Diat a deep sl(»(»p can lie maintained 
by 3-grain (0.2 Gm.) doses at increasingly long intervals. In their 6 cases, 
convulsions were controlled immediately with the initial dose; no other 
sedatives were employed, nor was any inhalation anesthesia reciiiired for 
delivery. In the hands of most other observcTs, th(» drug has been given 
intravenously, but this oral method seems to me a distinct advance, though 
Watt (1932) failed to control the fits in on<‘ of his 2 eases, succeeding always 
when he gave the drug intravenously. Much more experience is needed 
before we can consider that the worth of this tr(*atment has been establisbed. 


The intravenous method is described on ]nige 756. 

5. Glucose. — P\)llowing the development of the theory that the eclamptic 
convulsions arc clue to liypoglycemie stat(‘s, the administration of glucose 
began and has won a distinct place for itself, thougli whether for the above 
reason or for its eliminative (diuretic) effetd Inis now become a matt(‘r of 
individual opinion; the furnishing of nourishment and w'ater to the tissues, 
and the liver-sparing effect, arc also not overlooked. It is now the consensus 
of opinion that insulin sliould not be concomitantly employed as we are not 
dealing here with a lack of this hormone. Regarding the m(*thod of giving 

glucose, Titus et al, write: , . • • i 

“The intravenous administration of hyp(*rtonie glucose solution in single 
doses of 75 Gm, in 300 ec. of water (25 per cent solution) at the rate of not 
more than 1 Gin. per minute, or from an hour and a (juarter to an hour ancl 
a half for the entire inieetion. This should be repeated after intervals of 
four or five hours during the attack and for a time following cessation of the 
convulsions (three or four times in twenty-four hours, according to the needs 
and response of the {laticnt) until fluids can be taken freely by mouth. 

My belief is that the venoelysis method of Hendon (sec p. 164), by 
which glucose solution is administered continuously, will ultimately be given 
extensive, and probably successful, trial in eclampsia as well as hypereraesis 

6 Combination “Conservative” Therapy.— The call has been sounded 
repeatedly in the literature of the past few years for the establishment of a 
conservative therapeutic approach which shall incorporate in due propor- 
tions the best of the eliminative and sedative features of all of the single- 
track” types of treatment. With the first of the two routine conservative 
methods cited below the mortality in 100 cases ^yas 5.4 per cent; the second 
method had been used at time of publication in only 30 eases, but it is 
included here to indicate how sodium amytal is being employed in a definite 


^ (il) Fivst (Conservative Method. — Upshaw (1932) writes. A system^ic 
routine has been followed, with little variation. The management is, briefly, 
as follows: A patient entering the hospital m a 

eiven a hypodermic injection of morphine sulphate, % gram (0.0162 Gm.). 
Then 20 cc of 10 per cent magnesium sulphate is given intravenously and 
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repeated every hour until convulsions are controlled or until four or five in- 
jections have been given. Often the magnesium sulphate is give intramus- 
cularly after the first injection. Next, 300 cc. of 25 per cent glucose in 
freshly distilled water is given intravenously. The glucose solution is re- 
peated every eight hours until after delivery or until full control of convul- 
sions, and then every twelve hours for two days following delivery in severe 
cases. It is reasonable to assume that the magnesium sulphate quickly re- 
lieves the intracranial pressure by reducing the edema of the brain. In a 
large service where this drug is used extensively in preeclampsia as well as 
in eclampsia, we have observed no appreciable respiratory or circulatory 
embarrassment. By immediately following the intravenous injection of 
magnesium sulphate with concentrated glucose solution and by repeating at 
re^Iar periodic intervals, diuresis is readily established and maintained. 
It is also believed that glucose prevents a recurrence of the cerebral edema, 
because once the convulsions have been controlled it has been rare that we 
have had to resort again to magnesium sulphate or to other sedatives. The 
morpliine is not repeated except as indicated for relief in labor. 

“Labor is not induced until the convulsions are controlled and dehydra- 
tion at least partially overcome. For the past three years we have induced 
labor by rupturing the membranes and allowing a large amount of the 
amniotic fluid to drain away. This is done by careful technic, the dangers 
of infection always being kept in mind. We believe that the larger the 
amount of amniotic fluid allowed to escape, the more quickly and surely 
will labor be established. So successful has this method been that a Voorhees 
bag or a catheter has not been used in the past eighteen months to induce 
labor. Occasionally one or two 2-minim (0.12 cc.) doses of solution of 
pituitary have been given after rupture of the membranes when there has 
been a delay in the onset of labor. 

“Inhalation ether anesthesia for labor by open drop method is used 
exclusively in our service. In patients with eclampsia this is given guardedly 
and only at the time for expulsion of the child^s head. We believe with 
Standee that anesthesia in eclampsia should be reduced to a minimum, and 
that patients in sernicomatose or comatose states should receive no anes- 
thesia at all.” 

(B) Second Conservative Method . — ^The treatment used by King et al. 
(1932) may be described as follows: 

1. On admission morphine sulphate, % grain, is given hypodermically, 
this dose being repeated if necessary in case of slight or moderate rest- 
lessness. 

2. Sodium amytal, 7% grains, is giten intravenously. If the convulsions 
recur, or if there is marked nervous irritability, this dose Joo may be re- 
peated as often as required. 

3. As soon as the full effect of the amytal is obtained the stomach is 
washed out, and 2 ounces of 50 per cent magnesium sulphate is given through 
the stomach tube. 

4. If there is marked hypertension, 300 to 400 cc. of blood is drawn off 

from a vein, and through the same needle 1000 cc. of 10 per cent solution 
of glucose is administered without insulin; this treatment is usually repeated 
in twenty-four hours. ^ 

5. At a convenient time a soapsuds enema is given — ^more than once if 
need be. This is eliminative, and prepares the rectum for the rectal admin- 
istration of more sodium amytal if thought proper. 

6. Thereafter, sodium amytal in 3-grain doses is given by mouth or by 
rectum every four hours. Its administration is continued until it is felt that 
all danger of recurrence of the convulsions is past, usually in thirty-six to 
forty-*eight hours* 
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7. Only water or a glucose and water mixture is given by mouth or by 
stomach tube until the patient is fully conscious, after which a light diet 
rich in carbohydrates is allowed. 

8. If there is edema of the lungs, atropine sulphate, %o grain, is -given 
hypodermically and repeated as necessary. 

9. If labor does not supervene spontaneously it is induced by catheter or 
bag. This proved necessary eight times. 

10. Labor is usually allowed to terminate spontaneously, but low forceps 
is used occasionally. 

Particular warning is given against injecting an amytal solution that is 
not absolutely clear for four or five minutes after its preparation, and also 
against injecting faster than at the rate of 1 cc. per minute. Transient 
depression in blood pressure and also in respiratory rate accompanies the 
injections; the reader is advised to try the oral method of using the drug, 
described on page 755. 

7. Dehydration. — Arnold and Fay (1932), accepting the water-intoxica- 
tion theory of the disease, urge a remodelling of tlie present type of 
treatment which consists among other things (as seen above) in the adminis- 
tration of large amounts of fluid to flush out hyi)othetical toxins. Instead, 
they advocate extreme fluid limitation and drainage, combined with the 
use of sedatives, about as follows: (a) Immediate administration of 2 to 3 
grains (0.12 to 0.2 Gm.) of sodium luminal hypo<lermically, repeating in 
two hours if need be, but no mori>hine to be given unless absolutely necessary 
after the administration of glucose and the spinal drainage, (b) Fifty cc. 
of 50 per cent glucose solution intravenously at once, (c) Drainage of the 
spinal canal as completely as possible (45 to 100 cc.), preferably witli the 
head raised to an angle of 30 degrees; when impracticable, venesection until 
systolic pressure falls 30 to 50 points, (d) Glucose administration repeated 
in three to four hours and spinal drainage in four to six hours unless there 
is marked improvement, (e) Magnesium sulphate by mouth or bowel in 
effectual doses. (/) Absolutely no fluid, except the magnesium sulphate 
cathartic, for at least twenty-four hours, (ff) A continuance of mild dehy- 
dration by purgation for several days, combined with a fluid restriction to 
little more than the quantity of fluid passed as urine. Apparently the 
method is productive of good results in the hands of these observers. How- 
ever, one must remark in passing that while concentrated gliicos(i may 
serve well as a dehydrating agent, and that perhaps one of the important 
services of the magnesium as parenterally given in the other schemes of 
treatment is just that, still not all Hypertonic solutions can be so used; in 
the expcriencejLif Harding and Van Wyck (1930) the intravenous adminis- 
tration of hypertonic saline solution was disastrous, indicating that the 
water intoxication in eclampsia, if it exists, is not entirely the same as that 
so easily produced experimentally in dogs. 

8. Management of the Oonvulsion,-^olomons (1933) writes: ‘'Every- 
thing must be ready, the gag, the bullet forceps to catch the tongue, tlic 
mucus extractor, the spoon with handle bound, or the toothbrush to slip in 
between the leeth. During a fit mucus pours from the mouth like water 
from a tap, and duri^ig a fit the patient must be brought over with her face 
to the ground, the tongue brought forward, and the mucus removed or she , 
will surely die. She is placed in a quiet room, not dark. . . . She lies on 
the side.*' 

9. Misoellaneous Measures. — ^Veratrum viride has died the death it 
seems; calcium has been shown to have no value; the evidence with regard 
to hepatic extract is too conflicting to indicate its long survival. Dieckmann, 
consistently with his stress upon the matter of blood concentration, has 
administered gum acacia solutions intravenously with apparently good 
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success^ but has reported a quite insufficient number of cases to give 
value to the observation as yet. In passing, mention might be made of the 
rejjorted administration of a few injections of apomorphine; simple and 
interesting, it seems to me, in view of the results in strychnine poisoning 
(seep. 701). 

10, Diet. — The advantages of the low-salt diet as used in nephritis have 
been accepted as fairly well established; it is extremely doubtful if the rigid 
protein restriction still practiced by so many physicians is of any more 
advantage in eclampsia than in nephritis, in which disease it is already 
discountenanced (see p. 471). 

11. Surgical Intervention. — In the first edition of this book, I attempted 
to present both sides of this question in the words of the recognized author- 
itative advocates of both interference and noninterference. It seems to me 
that the result was a very wordy stalemate which in several pages ex- 
pressed no more than I can right here by saying that there is complete 
disagreement on the point. (Certainly, however, the student of obstetrical 
literature in recent times cannot fail to mark the very decided trend toward 
the more conservative position which favors interference only when driven 
to it by necessity. 


PUERPERAL SEPSIS 

In 1847-49, Semmelweis, in Vienna, recognized puerperal fever as being 
a true sepsis, but his greatest trcatisci on the subject was not published 
until 1861, long years after disgust with the persecution of his colleagues 
had caused him to leave Vienna for Budapest. O. W. Holmes had reported 
(and been also bitterly opposed) on the contagiousness of the disease in 
1842, but his studies had not been as clinchingly final as those of the 
Hungarian. 

The treatment of puerperal sepsis will not be separately discussed here, 
the subject having been covered under the title “Sepsis,” on page 159. 


PHLEGMASIA ALBA DOLENS 
(Milk-leg) 

This malady usually makes its appearance between the eighth and 
twentieth days after delivery, usually as a thrombophlebitic complication 
of a general septic process, but sometimes apparently independently. The 
local signs and symptoms are: Pain in the groin and calf the upper thigh 
becomes rapidly swollen, hot, extremely sensitive, and peculiarly white or 
yellowish white in appearance ; and later the lower leg may swell also. The 
general symptoms arc those of sepsis. The affection may spread to the 
other leg, and the arteries may also become involved, with resultant serious 
gangrene. The attack being* protracted, and the groat pain and the danger 
of embolism, preventing the movement of the body, bed sores often compli- 
cate the picture. 

Other types of this malady are the simple thrombosis of the saphenous 
and . femoral or iliac veins, which is milder and has a very good prognosis, 
and cellulitis of this region (the effected area is red ) , which is very often 
fatal. 
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THERAPY 

treatment of tlio sepsis is of tlie utmost importance (see p. 159), 
In addition, the limb must be kept absolutely quiet tx^ i>rcvent pulmonary 
embolism, and precautions must be taken, by proper padding and the -local 
use of alcohol, to prevent bed sores. Either motiei-ately hot or cold applica- 
tions arc gratefully receivecl in most cases. There is no need to deny these 
patients the relief obtainable from the opiates, but codeine should be pre- 
ferred to morphine as it is often necessary to repeat the dose many times. 
Some physicians favor the slight elevation of the leg to favor return circula- 
tion. Of course surgical indications must be met as they arise. 

The patient must be kept in bed for several weeks after the temperature 
has become and remained normal, and then the return to active life is to be 
made very gradually. However, mention must be made of Kappis^ (1930) 
report: In 100 cases his treatment consisted in strapping from toes to thigh 
with an elastic bandage and permitting the patient to become ambulatory — 
with a percentage of infarcts and fatal emboli no greater than occurs in 
immobilized cases. 


BREAST ABSCESS 

The symptoms are chill and fever and the signs those of local inflamma- 
tion in the breast. When abscess forms, the treatment is entirely surgical, 
which of course will not be described in this book. In a few cases with pre- 
monitory symptoms it is possible to abort the abscess by taking the infant 
away from the affected breast, putting on a bindcT, and applying ice-bags; 
if this treatment is successful, the infant can sometimes be returned in 
twenty-four hours. This seems to be largely a disease of the primipara 
and of the blond, and to occur much more often in private than in hospital 
practice. 

Prevention. — The practice since time out of mind has been to wash both 
breast and baby^s mouth with boric acid solution before and after nursing 
in the attempt to prevent abscess — ^this, it seems, without ad^juate proof 
that the boric acid was effective. However, Van Dolsen (1927) has recently 
studied the matter and has determined by cultural means that the mouths 
of babies are almost entirely free from streptococci and staphylococci, both 
of which he found in abundance on 30 out of 50 cultunnl breasts. He then 
determined that the boric acid treatment does not appreciably alter this 
flora. He is now using 0.1 per cent podium hypochlorite solution, which he 
finds will kill all surface bacteria if a bit of gauze soaked in it is allowed to 
lie for one minute on the nipple region. There is no irritation either to 
breast or mouth of baby. Van Dolsen has thus successfully prevented 
abscess for six months on an active obstetrical service. He makes the point 
that of course no baby is ever allowed to nurse a fissured breast, which “is 
to invite an abcecss.” Regarding the use of the Dakin’s solution, however, 
Smith (1932) remarks that it has been just about as effective a preventive 
in his experience as water would have been. 



MISCELLANY 

CHRONIC NONSPECIFIC ARTHRITIS 

Chronic arthritis has not escaped the common fate of all diseases about 
which we know very little, namely, a reclassification of the types about 
every fortnight. However, increasingly in recent years, it has come to be 
recognized that the cases can be placed with rather good assurance in one or 
the other of two groups, as follows. Rheumatoid arthritis: This is the 
chronic infectious type which is seen in individuals in the twenties, thirties 
and forties more often than at any other age, and is thought to be due to 
some primary focus of infection, such as in the teeth, tonsils, sinuses, gall- 
bladder, cervix, prostate, colon, etc. The first attack is often acute, but the 
onset may also be very gradual. There are local inflammatory and pro- 
liferative changes in the joints, great pain and tenderness and limitation of 
motion, migration from joint to joint, and enough new growth of fibrous 
tissue about the joints to cause persistent periarticular swelling. Ankylosis, 
which is very common in this type of arthritis, usually does not appear 
until after the patient has suffered several attacks. The microscopical changes 
in the subcutaneous nodule are looked upon as highly characteristic. The 
form of the malady earlier known as arthritis deformans or atrophic ar- 
thritis, iii which there is thickening of the capsule and marked destruction 
of the articulating surfaces with telescoping of the joints and ulnar devia- 
tion of the hands and fingers, is now included as merely a very severe grade 
of rheumatoid arthritis, which, as expressed by Cecil (1933), ‘*is primarily 
a disease of the synovial membrane and other soft parts of the joint.^’ Osteo- 
arthritis: This is degenerative arthritis of the senile type, in which the 
onset of. pain and stiffness in the joints is usually insidious (the “meno- 
pausar^ type is no longer differentiated) ; there is degeneration and thinning 
of the cartilage with new growth of bone around the edges of the joints in- 
volved, principally the spine, knees, knuckles, feet and shoulders, but with-, 
out fusion of the articular surfaces. This affection, which is a disorder of 
cartilage and bone, is not thought to be infectious in origin — ^indeed it may 
be just one of the manifestations of senescence, though it seems to me that 
any dogmatic statement that this is so is not yet justified. 

Arthritis is the oldest disease entity of which there is historical and 
authentic record, for prehistoric man, and even reptiles of geological periods 
which antedated the appearance of man, were ravaged by this malady. 
All of the enlightened nations are now alive to the appalling toll in suffering 
and disability taken by this disease, and it is ardently hoped that preventive 
and remedial measures of value will soon be evolved by the national* and 
international committees that have devoted themselves to this subject since 
the World War. 

THERAPY 

The history of the treatment of arthritis is marked by the grave stones 
of discarded specifics almost without number. Space does not. permit the 
listing of even the majority of the agents that are today being urged as of 
some value in this condition; I therefore set down here only those that are 
most frequently used, cautioning the reader that at best the results of his 
utmost endeavors will be but poor in the present state of our knowledge of 
this malady. 
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badication of Foci of Ixtfection. — ^This is the most ithporiant feature 
of the treatment of rheumatoid arthritis, and is of very doubtful value in 
the other type. 

Nonspecific Proteins.— The methods of obtaining the* foreign protein 
type of response are described on page 327. An occasional case of rheuma- 
toid arthritis responds well, but there is no convincing evidence that this 
happy result is obtained more often with the streptococcic vaccines which 
have been recently championed, or with the new Ponndorf vaccine contain- 
ing tubercle bacilli, tuberculin, staphylococci, streptococci and pneumococci, 
than with any of the other methods. 

Salicylates and Cinchophens. — ^Thc drugs of these tw’o grouf)s arc used 
much as in the treatment of acute rheumatic fever (see p. 149) ; unfortu- 
nately, the relief afforded is in many cases very slight. 

Iodides. — The iodides arc usuall}’' used in the form of cither the synip 
of hydriotic acid, 1 drachm (4 cc.) in water after meals, or 10 minims (0.65 
cc.) of the saturated solution of potassium iodide at the same intervals. 
The best results follow iodide therapy in the osteo-arthritis (senile) type, 
but the best is certainly none too good. 

Alkalis. — There is a firmly entrenched clinical impression that alkalis 
are helpful in some of these cases. They may be employed in the form of 
the well-known hospital A.B.O. mixture, each teaspoonfiil of which usually 
contains 5 grains (0.32 Gm.) of potassium acetate, bicarbonate and citrate; 
or some such prescription as the following may be employed, in which the 
potassium citrate has a dose of 15 grains (1 Gm.). 


4. Potassiiim citrate Su 

Peppermint water to make Sviij 250.0 


Label: 1 teaspoonful in water after meals. 

There is also an official effervescent potassium citrate, tlie dose of wdiich 
is 1 teaspoonful (5 cc.) in water, to be drunk while effervescing. 

The fruit juices, in the form of limeade, lemonade or orangeade, are also 
used to '^alkalinize the system.” 

Ortho-iodoxybenzoic Acid. — Unfortunately the early claims made for 
this drug have failed of confirmation; it has been dropped from the N.N.R. 
as being of no value in arthritis. 

Tonics. — ^Both arsenic and cod liver oil are felt to be of value in building 
up and maintaining the strength and nutrition of the unfortunates afflicted 
with rheumatoid arthritis. The former is used as Fowler's solution (solution 
of potassium arsenite) in 3-minim (0^2 cc.) doses three times daily and very 
gradually built up; the cod liver oil should be given just as in the treatment 
of tuberculosis ’(see p. 240) . 

Diet. — ^As in all other chronic diseases for which we have as yet no 
specific remedy, the virtues of special diets have been repeatedly urged ; but 
it has not been shown that the routine employment of any of these diets is 
unif6rmly successful, except that most observers are in agreement that the 
reduction of weight in obese elderly patients is of considerable importance ; 
for methods, see page 392. It is to be ardently hoped that the recently 
reported excellent results of Martin (1933), who used low-purine or low- 
carbohydrate diets (see the articles on gout and diabetes mellitus), will 
prove to be more than one of the many flashes in the pan. Of course his 
therapy was instituted only when careful studies of the blood indicated a 
low purine or carbohydrate tolerance., 

PhyBiotherapy. — ^Baking, massage, light therapy, passive movement, 
regulated exercise, diathermy, colonic irrigation — ^various combinations of 
these measures are employed in practically all cases with very indifferent 
results. 
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Surgical. — Good results sometimes follow the performance of a sym- 
pathetic ganglionectomy and ramiscctomy in selected cases. 

Orthopedic.— The special methods of extension, fixation, etc., also of 
great importance in many cases, arc entirely surgical matters. 

Spa Md Olimatic Treatment. — There comes a time in the course of most 
cases of chronic arthritis when the patient will be benefited by a trip to a 
spa, but unfortunately the economic strain of such a sojourn cannot be borne 
by the majority of individuals. Likewise, those who can move permanently 
into a warm climate, not necessarily dry, will often be greatly benefited if 
the malady is not too far advanced. 

L’Envoi. — Need I point out that, contrary to the views held by some of 
the foremost students of arthritis, I look upon our present grasp of its 
therapy with a most rheumy, gloomy eye. The cause must be found — and 
in both types it probably lies somewhere hidden among the metabolic 
dyscrasias! 


ESSENTIAL DYSMENORRHEA 
(Painful Menstruation) 

Perhaps more than 50 per cent of women suffer from dysmenorrhea, the 
severity of the cases varying from a mild physical and mental discomfort, 
that is little greater than the normdfl depression during the period, to severe 
attacks of pain that wrack the patient’s back, head, legs, and lower abdomen 
for several days and leave her in a state of great fatigue during the early 
part of the intcrmcnstrual period. Grant that dysmenorrhea is only a 
symptom and not a disease, and classify the various types on an alleged 
causative basis, the fact will still remain that. there is a constitutional some- 
thing underlying all the cases; that is to say, that the dysmenorrheic woman 
differs in some essential way from the nondysmenorrhcic. This position is 
of course challenged, and the attempt is made to find a “neuralgic,” “ovar- 
ian,” “congesjl^ve,” “obstructive,” “inflammatory,” or “mechanical” cause in 
all cases — wnich w’oiild all be vei-y fine were it not for the fact that the very 
same causes arc found in many individuals who do not have dysmenorrhea.' 
Therefore, in the present state of our knowledge, the term “essential dys- 
menorrhea” would seem to be permissible. 

THERAPY 

1. Surgical Measures. — Various surgical measures are employed, of 
which perhaps the soundest tlieoretically is dilatation of the cervix in the 
attempt to convert the nulliparous uterus into a similar condition to that of 
the parous uterus, for it is noteworthy that women who have suffered from 
dysmenorrhea rarely continue to do so after they have bor^ie a child. This 
dilatation, however, oftentimes gives only temporary relief, in which cases 
the use of pessaries is then advised in the hope of prolonging the asymp- 
tomatic period — a practice that many physicians look upon as vicious. It is 
also claimed tJiat if the internal os is severed in addition to the dilatation, 
the piTcentage of i)ermanent cures is greatly increased. This may be true, 
but since most of these cases will not consent to operation (^ven were it 
advisable to urge it, wiiich is questionable), the method is of relatively little 
use. Dilatation does not seem to be as popular with surgeons now as it was 
a few years ago; the controversial point is indicated in Moench’s statement 
(1927) that “many men will ardently defend the theory that an even 
moderately constricted ureter will give rise to severe pains and colic and 
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then deny absolutely that a narrowed cervix causes dysmenorrhea > and this 
despite the fact that the ureter has to conduct practically only water, 
whereas the cervix must allow blood and small bits tissue to pass.” 

Carbon dioxide insufflation of the fallopian tubes has been advocated 
of late, but has not been effective in the hands of all workers. 

I believe that all but a relatively few enthusiastic gynecologists have 
given up the routine suspension of retroverted uteri, a truly heinous ana- 
tomical abnormality that has at one time or another been held responsible 
for one and, all of the ailments of the daughters of Eve. 

2. Exercise. — In America, Miller (1930) and Ewing (1931), and in 
England, Clow (1932), have felt that correction of faulty posture and the 
regular performance of certain simple exercises have be('n helpful measures 
in a rather considerable proportion of the large number of young women 
examined by them in industry. (;?low’s exercises follow; of course they are 
to be prescribed only for women otherwise healthy: 

, Table op Exercises for Healthy Dysmenoruheic Wome?^ 

1. Floor Polishiiig. Kneel on “all fours.” Swing right arm, with elbow stiff, through 

a .semicircle, as if polishing the floor, reaching m.s far forward and a.s fcir back as 
possible. Repeat swng ton times with each arm. 

2. (a) Bending, Stand with foot apart. Stretch arms above h(sml, bend forward and 

touch- ground with knees straight. Return to first iiosition. Repeat slowly 
eight times. 

(6) Twisting. Stand with feet apart. Stretch arms to side on level with shoulders. 
Twist trunk round until right arm points directly backward. Twtst again until 
left arm points directly backward. Riepeat vigorously ten times. 

(c) Swaying. Stand with feet apart. Stretch arms above head. Sway l)ody and 
arms to right then left. Repeat slowly ten times. 

3. **Rowing.*^ Sit on floor with knees straight and feet pressed against wall. Lean 

forward and touch wall with knuckles, allowing knees to bend slightly. Repeat 
rhythmically twenty times. 

4. Right to Left and Left to Right. Stand with feet apart. Swing right arm up as far 

as possible. Bend down bringing right arm over and toiicth left foot. Repeat 
SIX times. The same with the left arm and right foot. 

5. Flofrr Patting. Kneel, .sitting back on heels. Twist lx)dy and tap floor with 

both hands four times on left side. Kneel upright. Twist body and repeat 
tapping on right side. Repeat eight times eju;h side. 

6. Bean Picking. Throw 20 small objects, such as beans, on the flo^ Pick up one 

at a time and place on a shelf above the head using hands alternately. Do it as 
quickly as possible. 

3. Intranasal Therapy. — ^The question of the interrelationship between 
the nose and the uterine organs was first raised by Fliess, in 1897, and in the 
years immediately succeeding gave rise to a considerable controversy among 
German. otolaryngologists and gynecologists; a writer in 1912 was able to 
list 296 articles. The “genital spots” in the nose arc the tuberculum septi 
and the anterior portion of the inferior turbinate on either side. It is claimed 
that at menstruation these areas swell, become sensitive, and bleed easily. 
liCaving aside the controversial matter, which has no place here, it would 
seem that treatment of these areas docs deserve B.omc consideration, for 
Mayer, in 1914, was able to report 81 cases, of which 60 'per cent were 
permanently cured and a total of 75 per cent obtained considerable relief, 
and Crossen, in 1926, has collected the reports of 81 cases treated by three 
physicians, with success in 63 cases, or 77 per cent. The method is laughed 

at too much and tried too little. . , . j 

Method . — ^Apply 20 per cent solution of cocaine to the genital spots dur- 
ing the height of the pains; if they cease, the case is likely to respond 
favorably to the treatment which aims at permanent ablation of these spots 
and is instituted between periods. This consists of the application of tri- 
chloracetic acid to the spots four times at intervals of about five days, 
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allowing time between treatments for the disappearance of the slough that 
forms. The applications are painful and may be preceded by cocainization. 

4. Sedatives. — It is the rare and fortunate case that responds favorably 
to the sedatives alone. The following arc the most frequently employed 
drugs: (a) Sodium bromide, 10 to 20 grains (0 65 to 1.3 Gm.), after meals 
and again upon retiring; (h) sodium bromide and chloral hydrate, 15 grains 
(1 Gm.) of each upon retiring; (r) barbital (veronal), 2 grains (0.13 Gm.), 
after meals and again upon retiring, or 7% to 10 grains (0.5 to 0.65 Gm.) 
upon retiring; (d) phenobarbital (luminal), Yn grain (0.032 Gm.) after meals, 
or 1% grains (0.1 Gm.) upon retiring. Paraldehyde is preferred by some 
physicians because it is not depressing to the heart, though I believe the 
danger of serious depression from any of these other drugs in the doses ad- 
vised is nil; it is given in a dose of 1 to 4 drachms (4 to 16 cc.), on crushed 
ice or in one of the higher alcoholic vehicles (sec p. 785). Small doses of 
scopolamine hydrobromidc (liyoscine), Y^qo to %oo grain (0.0002 to 0.0003 
Gm.), at six-hour intervals, are not contraindicalcil, though one should al- 
ways bear in mind the uncertainty and irregularity in action of this drug. 

5. Analgesics. — ^Tt is unusual for a patient with severe dysmenorrhea to 
obtain complete relief from drugs of this class, but many patients do have 
the worst edge taken off their pain by them. The following are the most 
frequently used: 

(a) AlcohoL—T\m is the analgesic par excellence here, as many patients 
know without being so instructed by the physician. I am of course well 
aware of the danger of habit formation with this drug, but to cry fie upon 
its use as do nearly all of the gynecologists, is going too far in my opinion. 
Certainly not all our patients arc so poorly balanced that they will become 
habitual tipplers if we advise them to take a whisky toddy two or three 
times daily for two days once each month. In the days before prohibition 
descended upon us it was possible to prescribe some innocuous drug in 
alcoholic menstruum without the patient knowing what it was that really 
accomplished the relief. If all the smoke of loose talk could be blown aside, 
T wonder how much real proof that these prescriptions were abused would 
be disclbsed? I believe that there are plenty of women capable of taking 
alcohol in small amounts and at long intervals as a medicine. That the 
pprnecologist fears this type of therapy more than does the general practi- 
tioner is probably due to the fact that the gynecologist, like all other special- 
ists, knows his patient too little to have a valid opinion of her stability. 

(fc) Opium , — Opium will of course relieve this pain, but its use is very 
dangerous because of the great likelihood of inducing the habit. There are 
some eases, however, in which respiteican be obtained by no other agent. 
Codeine is preferable to morphine; the (0.032 Gm.) dose twice a 

day, or the -grain (0.015 Gm.) dose at more frequent intervals is less 
completely analgesic than the stronger drug, but it is also less constipative, 
less nauscant, and less depressant to the general metabolism The danger of 
codeine habituation is practically nil. 

(r) Pyramidon, Phenacetin and Acetanilid , — Amidopyrine (pyramidon) 
is well given in a capsule containing 5 grains (0.32 Gm.) plus 2 grains (0.13 
Gm.) of caffeine citrate, three or four times in the twenty-four hours. It 
should be given alone of course to those patients who are made sleepless by 
the caffeine. Phenacetin (acetphenetidin) may also be given with or with- 
out the caffeine, both drugs in the same doses as above. Acetanilid is given 
in 3-grain (0.2 Gm.) doses, several times at intervals of three hours; larger 
doses are seldom more effective and are more likely to cause the undesirable 
side-effects of this group: Sweat and chills, gastric, disturbances, skin erup- 
tions, renal irritalaon; methemoglobin cyanosis and collapse. 

id) Salicylates . — ^Few patients are relieved by these drugs. Either 
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sodium salicylate or acetylsalicylic acid (aspirin) are used in doses of 5 to 
15 grains (0.32 to 1 Gm.) every three hours. The more expensive cincho- 
phen and neocinchophen are not needed here, since the gastric irritation 
caused by the salicylates is not seen in this short time. 

6. Antispasmodics. — (a) Atropine . — In 1911, Novak, of Vienna, being 
struck by the fact that many women with increased irritability of the auto- 
nomic nervous system suffer with dysmenorrhea, began the treatment of 
the condition by the oral administration of atropine, Drenkhahn having 
been applying the drug directly in the cervical canal for a number of years. 
In the experience of most physicians who continue to use the drug — and 
nearly all do, for there is occasionally a strikingly good result — the colicky 
pains are much more relieved than are the backache, bearing down in the 
lower abdomen, lassitude, etc. Ordinarily, pjrain (0.0006 Gm.) is given 
three times daily, beginning two days before expected onset and continuing 
until the second or third day of menstruation. 

(6) Benzyl Benzoate . — This drug and the similar compounds, benzyl 
fumarate and benzyl succinate, have failed to prove their worth. They 
have been dropped from N.N.R. and their day is probably done. 

7. Combined Use of Sedatives, Analgesics and Antispasmodics. — I wish 
to set down here a prescription that has served well so many practitioners 
that it, deserves a place in any treatise on the therapy of dysmenorrhea. 
I refer to the following combination of luminal, pyramidon, and a drug of 
the atropine group — first recommended, I believe, by Fantiis, of Chicago: 


I^. Phenobarbital (luminal) fljr. vi 0.4 

Extract of hyoscyamus gr. x 0.0 

Amidopyrine (pyramidon) 5j 4.0 

Make twelve capsules. 


Label: One capsule every four hours, not to exceed four doses in one day. 

Each capsule contains grain (0.03 Gm.) of luminal, % grain (0.05 
Gm.) of the extract of hyoscyamus, and 5 grains (0.3 Gm.) of pyramidon. 
The backache as well as the colicky pain is not infrequently much relieved 
by this combination of drugs. 

8. Ovarian Therapy. — ^I suppose that one has definiUdy and finally to 
admit that whatever of success has been achieved in the past with ovarian 
extracts was explainable on the grounds of coincident or psychic effect — 
bought at a too high figure for these times. At present there is a consider- 
able stir in the investigational field, but the results insofar as they apply 
directly to dysmenorrhea are still* only of experimental value; no new 
therapy, even tentatively proved, has yet resulted from this work. 


• DELIRIUM TREMENS 

This is a type of acute insanity that develops in a relatively large pro- 
portion of heavy drinkers of alcohol under any of the following circum- 
stances: (a) After a particularly heavy or prolonged bout of drinking; (6) 
during the first few days of an acute infectious disease; (c) following trauma, 
particularly fractures and injuries to the respiratory tract; (d) foJUowing 
the sudden withdrawal of liquor. After one or more days of prodromal 
uneasiness and insomnia, the patient begins to tremble and becomes actively 
delirious, in which state he remains without sleep for an average period of 
five or six days and then slowly recovers or dies. The outstanding features 
of the delirium in typical cases are: First, the fact tliat the patient is aware 
of his own personality but is disoriented as to time and the outside world; 
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second; that he is in a state of great fear; and, third, that the hallucinations 
are of sight almost exclusively. The temperature remains normal in un- 
complicated cases unless the muscular activity is very great; the heart rate 
and force also correspond directly to the patient's activity except insofar as 
they are altered by previously existing cardiovascular disease. In the most 
serious cases, the state of postdelirious stupor known as “wet brain” super- 
venes: Delirium gives way to scmicoma and tremor to immobility, and the 
patient lies upon his back making “rope-climbing” movements with his 
hands above his head. In fatal cases the body becomes rigid and the coma 
deepens into death. In the less serious cases, delirium is superseded by 
heavy sleep of several days’ duration and ultimate recovery. 

The mortality in uncomplicated cases of delirium tremens is about 15 
per cent; it is much higher in traumatic and infectious cases. 

THERAPY 

Purgation. — It is routine practice in practically all emergency or general 
hospitals where the cases are frequently seen to administer a brisk cathartic 
at once ; either a large dose of the salines (see list and dosage on p. 477) , or 
3 grains (0.2 Gra.) of calomel, followed in four to six hours by a saline. 

Sedation. — To produce sleep is of the utmost importance; indeed, if the 
patient is seen before the delirium is fully developed its occurrence may be 
prevented by the judicious use of the sedatives. The following drugs or 
combinations arc employed; it is well to alternate any of them with the 
following carminative mixture designed to overcome the stagna;tion of the 
gastric contents that is a frequent feature of these cases. 


H. Tincture of capsicum Sss 2.0 

^irits of pcp|:^rmint 5ij 8.0 

Tincture of ginger Su 80.0 

Alcohol to make 5iv 120.0 


Label: One teaspoonful well diluted. 

(а) Paraldehyde. — ^Two to 4 drachms (8 to 15 cc.) , to be repeated in one 
hour if necessary. The excitability of a few patients will be increased by 
this drug. 

(б) Chloral Hydrate. — Thirty to 45 grains (2 to 3 Gm.), not to be re-* 
peated in full dose under several hours. 

(c) Codeine Sulphate. — One to 2 grains (0.06 to 0.12 Gm.) by mouth. 

(d) Paraldehyde, Chloral and Codeine. — In some institutions the above 
three drugs are combined in the following proportions and given at once in 
one dose: Paraldehyde, 2 Gm. (8 cc.), choral, 30 grains (2 Gm.), codeine, 
1 grain (0.06 Gm.). 

(c) Morphine and Scopolamine. — ^Morphine sulphate, grain (0.015 
Gin.), and scopolamine hydrobromide (hyoscine), %oo grain (0.0006 Gm.), 
the latter to be repeated in doses of 34oo grain (0.0003 Gm.) at intervals of 
six hours. This treatment is not as popular as it once was*: It is often not 
as effective as the other sedatives in combination; the hyoscine sometimes 
increases instead of decreasing the delirium, especially in women; the two 
drugs together occasionally produce an alarming respiratory depression; 
and there is the chance of inducing the morphine habit. 

(/) Apomorphine. — ^Apomorphine hydrochloride, grain (0.006 Gm.), 
combined with strychnine sulphate, Y^o grain (0.002 Gm.), often acts ex- 
cellently as a sedative. Lambert writes: “This does not produce as much 
emesis' as one would expect, but it quiets the most profane and belligerent 
patient with surprising rapidity.” 

{g) Intravenous Injection of Hypertonic Solutions.— Hogan, in 1916, 
reported excellent results following the intravenous injection of 1000 cc. of a 
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solution containing 5.8 Gm. of sodium chloride, 8.4 Gm. of sodium bicar- 
bonate, 10.2 Gm. of sodium bromide, and water to make 1000 ce. In some 
instances he also gave in addition 250 cc. of a 30 per cent glucose solution. 
I am unable to find any further references to this method of treatment in 
the subsequent literature of the subject. 

Control of Tremor. — ^Again I quote Lambert: marked tremor is 

best controlled by administration of strychnine and ergot; or, in some cases, 
by giving nux vomica, grain (0.03 Gm.), ergot, !{. grain (0.03 Gm.), and 
extract of gentian every two hours.” 

Wet Brain. — In the treatment of this condition the stimulants arc indi- 
cated, but it is not a matter of record how much good they actually accom- 
plish: Atropine sulphate, 34 o grain (0.0015 Gm.), not to be repeated under 
six hours; strychnine sulphate, Vao grain (0.002 Gm.) ; inetrazol, P/*. grains 
(0.1 Gm.), intramuscularly; camphor in oil, 1 to 2 cc., intramuscularly. 
Aromatic spirits of ammonia, 34 to 1 drachm (2 to 4 cc.), is a reflex stimu- 
lant of some value, but usually these patients cannot be gotten to swallow 
anything. Alcohol is contraindicated. 


SEASICKNESS 

There arc some individuals who suffer from loss of appetite and low- 
grade nausea, but without actual vomiting, throughout the first few days of 
a voyage and then recover their normal feeling of well-being; others there 
are who experience only an excruciating headache without the least gastro- 
intestinal symptoms; but the symptoms in the most fre(iuent type of the 
malady have been listed by Desnoes as follows: “T^iseomfort in the epigas- 
tric region, varying with the rise and fall of the ship; anorexia, salivation, 
with frequent swallowing movements; headache; dizziness, weakness, pro- 
gressing to faintness; cold perspiration of the skin, and pallor of the face, 
with the oft-described greenish hue. The facial expression, which is one of 
great dejection and apathy, faithfully records the internal feelings. Waves 
of nausea finally get so strong that the desire to vomit is overwhelming, and 
after that act is consummated great relief is experienced. The vomiting is 
very often projectile in character, and there may be little or no nausea pre- 
ceding.” Most cases terminate spontaneously after a few days at sea, but 
there are a few individuals who suffer continuously throughout an entire 
voyage. Even professional seafaring men arc occasionally made slightly 
ill when the ship begins to pitch orVoll in an unusual fashion, particularly 
if they walk to,a part of the vessel which they are not in the habit of visiting. 

Despite the respectable antiquity of this malady we arc still without an 
entirely satisfactory explanation of its etiology. Each of the following 
factors has at some time been urged as the sole cause, but it is inoro probable 
that all of themooperate to some extent in varying proportions m each case, 
(a) The labyrinthine theory suggests that the upset is caused by overstimu- 
lation of the equilibratory organs in the internal ear, with resultant overflow 
of stimuli from these to other centers, such as the vagus, (b) The theory 
that confusion results from the multiplicity of unusual stimuli coming along 
those sensory nerves that ordinarily have to do with the adjustment of our 
bodies in space, (c) The theory that eyestrain caused by the glare of the 
sea and sky, and the unusual fixation upon moving objects, reflexly causes 
the symptoms, (d) The theory that the wide excursions made by the freely 
movable organs of the abdominal cavity unduly irritate the vagus nerve, 
(e) The theory that autosuggestion is causative. {/) Ihe theory that the 
malady is an acidosis. 
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THERAPY 

Postural Treatment. — Unless the psychic element is uppermost, the 
patient probably profits most by lying in the prone position with the head 
very little, if at all, raised. The nearer the center of the ship he stays the 
better. Sudden movements should be avoided, such as bending forward or 
getting up rapidly, or hurriedly ascending or descending the companionway. 

Value of Fresh Air. — ^The patient should recline on deck, if possible; 
however, many patients are embarrassed by their illness in the presence of 
others, and can relax freely only in the privacy of their cabins, in which 
cases all facilities for maintaining the circulation of the air in the room 
must be utilized. 

Prevention of Eyestrain. — ^The seasick individual should lie facing the 
deckhouse and not the sea and should avoid using the eyes as much as possi- 
ble, reading only for brief periods and keeping the eyes closed at other times. 
Some persons immure themselves in a darkened cabin as soon as they board 
ship and leave it only when the port of destination has been reached. Per- 
haps a few thus avoid illness, but the fact should not be overlooked that 
blind persons also suffer from seasickness. 

Plugging of the Ears. — The simple procedure of plugging the ears with 
cotton is said to greatly relieve the symptoms in some instances. It is very 
likely that whatever relief the late President Coolidge obtained from the 
application of local anesthetics to the ear canal was ascribable to the effect 
of plugging the canals with the cotton pledgets on which the solutions were 
placed. Just why such plugging should occasionally be effective is unknown 
— perhaps we must say again, psychic effectl 

Abdominal Binder. — ^The use of a tight binder across the lower abdomen 
has many staunch supporters among experienced travelers ; most physicians 
believe that only those who suffer from visceroptosis are thus relieved. 
However, during my own brief experience as a ship surgeon one of my fellow 
officers repeatedly demonstrated to me that he became quite ill whenever he 
removed his binder in a heavy sea. This man was apparently not viscer- 
optotic, though of course a:-ray studies were not made, nor do I believe that 
he was under any psychic thralldom to his belt, for he had followed the 
sea for many years and had only recently discovered that he could pass 
unscathed through storms in this way. 

Diet. — On this head Oriel (1927) writes: ‘'One finds that if passengers 
can be persuaded to eat plenty of fruit and carbohydrates and to avoid fats 
that they are never violently sick.. The common error is to avoid food, 
which, of course, leads to early exhaustion of the glycogen reserve. Acidosis 
is the inevitable sequel. Once this tram of events is in progress other fac- 
tors, such as inability to take food and constant vomiting, tend to make the 
acidosis more severe.” Seasick persons should eat, no matter if they lose 
one meal after another, for vomiting something is easier than the endless 
retching of an empty stomach. Swallowing small chunks of ice, or sipping 
cold ginger ale or champagne, are often helpful measures in dispelling nausea. 

Certainly the excessive smoking and drinking in which many individuals 
indulge while at sea cannot but a'ggravate the bout of illness when heavy 
weather comes. 

The following carminative mixture will hasten the passage of the stomach 
contents into the duodenum, and may prevent the onset of the complete 
syndrome in an individual who is only slightly nauseated: 


9 . Tincture of capsicum 5$i8 2.0 

Spirits of peppeimint 3ij 8.0 

Tinotore of ginger 8 ij 60.0 

Afeohd^ to make 8iv 120.0 


lisbel: One teaspoonful well diluted after meals; may be repeated if desired. 
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Glucose. — Sidney Jones (1925), surgeon of the Aquitania, has suggested 
that seasickness is an acidosis, and is curable by the admirtistration of glu- 
cose. Oriel (1927) has studied the matter as thoroughly as would seem 
possible at sea and has presented findings, as follows: 

(a) That labyrinthine disturbances, if present, do not give rise to nystag- 
mus or to alternation in labyrinthine tests. 

(b) That autosuggestion is not wholly responsible, as there is a distinct 
metabolic upset found in the prevoiniting stage, as shown by (1) hyper- 
glycemia followed by hypoglycemia; (2) increased ammonia excretion; and 
(3) the presence of acetone in the urine. 

(c) That when vomiting is established there is a very severe acidosis, 
as indicated by excretion of ammonia up to 265 mg. i)er cent, and the 
presence of much acetone and diacetic acid in the urine. 

(d) That the administration of glucose causes diiiresis, abolition of ace- 
tonuria, and a fall in the ammonia excretion, resulting clinically in the relief 
of symptoms. 

'^Glucose was given in doses of 3 drachms (12 Gm.) to more than 1000 
patients with seasickness, and the following results were noted. The effect 
observed in well-established cases was much superior to that obtained by 
the exhibition of other remedies such as atropine and strychnine, bella- 
donna, chloral, bromides, alkalis, and the various patent remedies. When 
glucose is administered to a well-established case acetone disappears from 
the urine, diuresis takes place, and ammonia excretion is hwered, with a 
corresponding increase in total acidity in the urine. Pari paf^su with the 
metabolic change there is an improvement in the general condition, and 
headache is abolished. The occurrence of diuresis is interesting and similar 
in nature to that which occurs after the other acidoses such as postanc‘sthctic 
vomiting and cyclic vomiting. The effect of giving glucose is also good in 
the prevomiting stage, and here again acetone is abolished. It is an un- 
doubted fact, however, that glucose administered to a well-established case 
is much more dramatic in its effect than in the prevomiting stage. ... If the 
vomiting is severe and glucose cannot be retained for fifteen minutes (in 
which time a large portion is absorbed) it has been given with success 
both intravenously and rectally.” 

Both Marrack (1931) and Maitland (1932), on the basis of much ex- 
perience, have questioned this opinion that there is a distinct metabolic 
upset as a contributory antecedent of the actual bout of sickness, though 
not denying that glucose is at times helpful in its treatment. 

Cathartics. — The normal individual should be warned that he is liable 
to become somewhat constipated during the voyage and will do well to 
employ a simple cathartic on any day that he has not gone to stool. Con- 
stipated individuals should by all means try to have their condition corrected 
(see p. 432) before they go to sea. I think the drastic catharsis induced by 
many voyagers before they board ship is unnecessary. 

Belladonna, ^yoscine and Strychnine. — Girard many years ago advo- 
cated the use of atropine sulphate, 3^20 grain (0.0005 Grn.), combined with 
strychnine sulphate, %o grain (0.001 Gm.), subcutaneously, at the begin- 
ning of a voyage, during rough weather, or on the advent of a storm ; this 
dose to be repeated twice, at hourly intervals, or until incipient dryness of 
the throat and disturbance of vision indicate its discontinuance. I believe 
that the attempts to prove the rationale of this combination, based upon 
the pharmacological actions of its components, have not been fortunate; but 
it is certainly a clinical fact that the mixture does often relieve seasickness. 
Desnoes (1926), a medical officer of the United Fruit Company, writes: 

“In our experience we have secured better results with scopolamine 
hydrobromide (hyoscine), a close relative of atropine. It is given in small 
49 
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doses and is frequently repeated, in order to discover the idiosyncratic 
patient before much of the drug has been taken, and to secure maximal sus- 
tained effect with the minimal amount of medication. Our routine drug 
treatment in mild cases of seasickness is ^4co p;rain (0.00016 Gm.) scopol- 
amine hydrobromide, by mouth every hour until the patient is relieved or 
until the physiologic effects are obtained. A simple way to give this is 1 
teaspoonful every hour of a mixture containing scopolamine hydrobroinide, 
/4o grain (0.0013 Gm.), spirit of peppermint, 3 minims (0.2 cc.) elixir of 
lactated pepsin, sufficient to make 1 ounce (30 cc.). In cases wdth much de- 
pression, strychnine sulphate, grain (0.001 Gm.), is added to the mix- 
ture, and for severer cases with much vomiting scopolamine and strychnine 
are given by hypodermic injection.’' 

Hirsch (1931) has also recently testified to the usefulness of scopolamine. 

Sedatives. — Desnoes, above quoted, contimuis: “As tlie psychic element 
enters into nearly every case, a centrally acting hypnotic is usually neces- 
sary; for this we use clilorbiitanol (chlorctone), from 5 to 10 grains (0.32 to 
0.65 Gm.) in capsules, repeated in six hours if necessary. Besides inducing 
sleep, this remedy has an anesthetic action on the gastric mucosa. A con- 
venient way of dispensing chlorbutanol, together with the previously men- 
tioned drugs, is to place the tablets in the capsule with the chlorbutanol, and 
all three may be taken together." For a list of other sedatives that might 
be used with advantage se(^ page 578. In my own brief experience I several 
times saw chlorctone succeed when other sedatives had failed. 

Morphine and Rectal Feeding in Excessive Vomiting. — Desnoes de- 
scribes his handling of these cases as follows: 

“Cases of excessive vomiting that tax our efforts at control are occa- 
sionally encountered. After the usual rejnedies are tried, including the 
mustard plaster applied to the epigastrium, from % to ^ grain (0.008 to 
0.015 Gm.) of morphines sulphate, administered hypodermically, combined 
with from /^r»o grain (0.0003 to 0.0004 Gm.) of atropine sulphate, 

is the court of last resort. Provision must be made for the curious fact that 
the drug most potent in checking vomiting is followed by vomiting as a 
common after-effect. Aftc^r the patient awakes from the sleep induced by 
the drug, he should be directed not to raise his head from the bed for several 
hours. Iced brandy, champagne or strong coffee may be given through a 
drinking tube, but if nausea reasserts itself it is best to continue the admin- 
istration of morphine, combined with atropine, in progressively descending 
dosage, using perhaps every four hours half the previous dose. If neither 
food nor water can be retained in the stomach for twelve hours or so, no 
time should be lost in resorting to recta.1 alimentation. The only substances 
of food value that can be absorbed from the lower intestine are amino-acids, 
simple sugars and alcohol. The old method of trying to maintain nutrition 
by the introduction of ordinary foodstuffs through the rectum has been 
shown to be inefficacious. Skimmed and pancreatinized milk may be used, 
or the clysma suggested by Smithies: Alcohol, 50 per cent, J ounce (30 cc.) ; 
glucose, 1 ounce (30 cc.) ; physiologic sodium chloride solution, sufficient to 
make 8 ounces (240 cc.) . Karo corn syrup is a concentrated solution of 
practically pure glucose and is easily obtainable. This injection should be 
administered at body temperature by the drop method, with the patient on 
his back and the hips elevated; it should be repeated two or three times 
during the day. A bulk of 10 ounces (300 cc.) should not be exceeded. 
Needless to say, feeding by mouth should be resumed as soon as possible, 
commencing with such easily digestible articles as milk, bouillon tea, ice 
cream and arrowroot crackers." 

Kitritea. — Pearcy and Hayden (1928) stated that 3 to 5 grains (0.2 to 
0.3 Gm.) of sodium nitrite every two hours relieved eight persons of sea- 



HEAT STROKE 


771 


siclmess within four hours; the symptoms did not recur in any of titese 
patients. Sellheim (1928) also independently rejKuted that several persons 
were protected from the malady or cured of it by one dose of two drops of a 
0.5 per cent solution of nitroglycerin placed directly on the tongue. Ac- 
cording to Lebensohn (1930), British investigators have been unable to 
confirm these observations. 

Psychotherapy. — Many individuals, especially first- trippers, agitate 
themselves into a very nervous state befori* thi'v board ship and are almost 
certain to develop seasickn(‘ss as soon as the ground swell is felt. In these 
cases it is perhaps advisable to use small noniiarcotic doses of the sedatives 
for several days before the voyage is begun, advising the ship surpon when 
possible what has been done in order that he may be guided in his medica- 
tion during the first few days at sea; indeed, the carrying of a note to this 
officer, with a request for what is looked upon as “sp(»cial car(‘,” often has a 
profoundly helpful effect upon nervous iiulividuals who dread the ordeal of 
a bout of seasickness alone on a large ship; iijani the reaction of the plagued 
surgeon let us draw the charitable curtain! 

Helpful admonitions regarding conduct during the voyage ar(^ the follow- 
ing: (a) Divert yourself in the company of others as much as possible, but 
do not plunge too strenuously into unwonted exercise; (b) look shipward 
instead of seaward for the first few days, but do not “strain” yourself to 
do this else it will only serve as a reminder of the ever-lurking illness; (r) 
avoid the sight of sick individuals as much as possible; (d) go in jauntily 
to meals as soon as they are announced for procrastination often spells 
disaster at this juncture; (c) if on a small ship, keep to windward of the 
deckhouse in order to avoid the o<lor of cooking food. 


HEAT STROKE 
(Sunstroke) 

The most common form of heat stroke is tliat known in the South as 
“a touch of the sun” or “overcome by the heat.” The individual suddenly 
becomes acutely sensitive to the oppressive atmospheric conditions, grows 
pale with a clammy skin, has disturbances of vision, feels very weak and 
perhaps nauseated, and either crumples down in the sun or manages to drag 
himself into the sliade before collapsing; the pulse is fast and weak, the 
respirations rapid and shallow, th(^*pupils dilated, temperature normal or 
subnormal. The mortality from this type of heat stroke is practically nil, 
but the patient often recovers very slowly and is ever after unusually sen- 
sitive to high temperatures. 

The severe and frequently fatal form of heat stroke is characterized by a 
brief prodromal period not easily distinguishable from that described above, 
but consciousness is early lost, and it is noticed that the skin, instead of 
being clammy, is dry and hot and that the temperature is very high. The 
pupils are usually dilated in the beginning as in the milder form, but the 
pulse is rapid and full and the breathing deep. It is only later that the 
pulse becomes irregular and feeble and the respirations become shallow and 
finally of the Cheyne-Stokes type; at this stage the pupils are found to be 
contracted and the conjuntivae injected. In many cases involuntary passage 
of characteristically foul feces takes place and the patient's body odor also 
becomes offensive. Muscular twitchings and rolling of the head are com- 
mon; sometimes epileptiform convulsions take place. As death approaches 
evidences of pulmonary edema are often to be found. 
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THERAPY 

In the mild cases, the patient must be made to lie in the coolest place 
available, his clothing should be opened, and he should be given water to 
drink if he desires it. If the pulse remains rapid and weak for long, one 
of the following stimulants may be advantageously used: Caffeine sodiurn 
benzoate, 2 to 5 ^ains (0.13 to 0.32 Gm.), intramuscularly; metrazol, 
grains (0.1 Gin.) , intramuscularly ; camphor in oil, I to 2 cc., intramuscularly; 
aromatic spirits of ammonia, % to 1 drachm (2 to 4 cc.) , in water by mouth. 
Occasionally in these cases the temperature falls quite far below normal and 
it becomes necessary to apply external heat and administer hot drinks ; one 
should be careful he^re as a sudden high rise of temperature may be induced. 
The treatment is also at times complicated by the necessity of administering 
chloral and bromide by rectum to control the convulsions. 

In the hyperpyrexia cases attempt must be made to stimulate the heart 
by means of the above stimulants, but the most imperative need is to reduce 
the temperature. The following methods are employed: 

(а) Place the patient in water cooled to 50 F. (10 C.) by floating a cake 
of ice in it,’ and keep him there until the rectal temperature falls to 102 F. 
(38.8 C.). After this temperature is reached the body will continue to lose 
heat in favorable cases even after removal from the water; sometimes the 
fall will go below the normal line. It is imperative that vigorous manual 
friction of the skin be made continuous^ly while the patient is in the tub, for 
unless hyperemia of the skin capillaries takes place the overheated blood 
will only be driven in instead of being cooled at the surface. 

(б) Injection of 1000 cc. or more of ice water into the rectum. This 
method is very little employed in the large clinics where many of these cases 
are seen each summer. 

(c) Rubbing the body with ice, or placing the patient in sheets wrung out 
of ice water. These methods also are looked upon as less efficient than the 
following: 

(d) The abstraction of heat by evaporation of water from the body sur- 
face. This is best accomplished by spraying water onto the stripped body 
from a fine nozzle, meanwhile maintaining a constant current of air either 
by means of hand or electric fans. There is no advantage in using ice water 
as tepid water will remove practically as much heat. This method has 
replaced all others in most hospitals, and has the added advantage that it 
can be utilized anywhere since it docs not depend upon the use of ice. When 
the rectal temperature reaches 102 F. (38.8 C.) the evaporation may be 
stopped during a period of obscrvatioir. Hearne, with the British troops in 
Mesopotamia, found that the cessation of sweating, once it J;ias been estab- 
lished, is a valuable sign of impending recurrence, and that if these patients 
are covered with a moist sheet and the fanning resumed, artificial perspira- 
tion will be established and recurrence sometimes averted. 


STOKERS’ CRAMPS 

This is a ’ type of heat exhaustion seen frequently in those who labor in 
the heat of fire-rooms, in deep mines, etc. Following a period of muscular 
twitching, the- patient is seized with violent cramps principally of the ab- 
dominal groups; sometimes, however, the spasm is so general as to resemble 
an, epileptic attack. The patient is nauseated, dizzy, stuporous, and usually 
pallid and perspiring; the pulse is rapid but strong and the temperature 
little if at all above' normal. Uripe is scanty and the patient is usually very 
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thirsty. These attacks are believed to be due to the fact that is the ex- 
cessive ingestion of water and its elimination through the skin abnormal 
quantities of chlorides are lost, though just why this loss of chlorides should 
cause the cramps is not clear. 

THERAPY 

The sufferer must be removed to the coolest place available and his de- 
sire for fluids should be satisfied. In those cases that are hospitalized, which 
is rare, the slow rectal injection of 2 or 3 quarts Uiters) of very slightly 
hypertonic saline solution, has been found to be of advantage. Talbott and 
Michelsen (1933), in their studies during the construction of Hoover Dam, 
gave 1000 to 1500 cc. of physiologic saline solution subcutaneously or intra- 
venously, sometimes repeated; when given by vein adding 5 per cent of 
glucose. They felt an exclusive milk diet (ad libitum) to be advisable for 
the first twenty-four hours. 

The addition of salt to the drinking water has been tried with apparently 
good results in preventing the attacks. I quote Davis' abstract of Court s 
paper published in the Colliery Guardian, a British coal journal, in October, 
1924. 

“A few colliers were therefore chosen to test the effect of drinking a weak 
solution of salt in water, the proportion first tried being about 0.25 per cent, 
or 10 Gm. per gallon of water. Such promising results were obtained that 
more men were prevailed on to put salt in their daily drinking water. Each 
collier carried a daily supply of 2 quarts, to which was added at home 1 
teaspoon ful to each quart of water. 

*‘The results were most gratifying. Six miners after a month's trial 
declared themselves to be less tired each day after work, and one no longer 
took his customary nap after reaching home. Another no longer had leg 
cramps and the families of all reported greater energy evident at home. 

^^Similar experiments on boiler stokers working at 96 F. in very dry air, 
in which teaspoonful of salt was added to each quart of their daily ration 
of 2 quarts, show'ed that the workers all felt less tired on reaching home." 

Further experience has amply proved the worth of the salt addition but 
the practical difficulty of getting the objectionable salt w^ater drunk is of 
course great. Glover (1931) has recently advised the providing of 16-grain 
(1 Gm.) tablets of sodium chloride at the drinking tap, one such tablet, 
which is only slightly larger than the ordinary aspirin tablet, to be swal- 
lowed each time the tap is visited. He was unable to supply convincing 
evidence of freedom from cramps afforded by this simple measure, but felt 
it worthy of trial in industrial plants, mines, ships, etc. It has been stated 
that the local action of this concentrated salt solution might be undesirable, 
but for my part I fail to see why this should be so. 


SKIN DISINFECTION 

Practitioners in all branches of medicine find themselves frequently under 
the necessity of applying antiseptics to the skin, whether in preparing the 
field for hypodermic, intramuscular or intravenous therapy or for the diag- 
nostic puncture, for sterilization of superficial wounds, or in pursuance of 
the more specialized activities of the surgeon or obstetrician. I have there- 
fore included in this book a list of the various drug combinations in use for 
disinfection of the skin, together with comments on the methods of their 
employment, but shall not at this time institute comparisons of their relative 
eflSciency because it has become apparent that in the present state of our 
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knowledge control is very diiEcult in the experimental study of antiseptic 
and disinfectant substances. The observations of Arnold et al. (1930) and 
of Bryan and Mallmann (1933) that the intact outermost layer of the skin 
of man and of dogs possess(‘s an amazingly efficient self-disinfecting powder, 
has not lightened the burden of investigators in this field. 

The Preliminary Use of Soap. — The vigorous scrubbing of the skin with 
soap and moderately hot water for about five minutes undoubtedly softens 
and removes a considerable part of the superficial epithelium and thus pre- 
sents a cleaner field for subsequent application of the antiseptic solution. 
In the early days of bacteriology, Koch (1881) asserted that the soaps did 
more than this, i. c., that they were actually germicidal ; this belief has been 
thoroughly overthrown, but unfortunately it seems that many surgeons now- 
adays arc also overlooking the above-mentioned very valuable cleansing 
effect of soap and water. The addition of small amounts of antiseptic sub- 
stances to form the so-called “germicidal” soaps has been many times shown 
to be of no value. 

Tincture of Iodine. — The U.S.P. tincture of iodine contains 7 per cent 
of iodine and 5 per cent of potassium iodide in 95 per cent alcohol. This 
preparation, or one of the modifications of it below, is perhaps more used 
than any other substance for skin disinfection. It must be removed with 
alcohol, liowcver, for otherwise it is very prone to blister the skin, especially 
where it collects at the margins of the area painted. Of course this cleansing 
with alcohol is also of value, but it has the additional disadvantages of 
being time-consuming and of rendering doubtful the exact extent of the 
operative field when unforeseen additional incisions become necessary. The 
objection is also sometimes raised against iodine that it may cause intra- 
pcritoneal adhesions after laparotomies in which the viscera are brought out 
on the abdominal wall. 

Tincture of Iodine (Diluted). — Three and one-half per cent tincture of 
iodine, made by diluting the official tincture with an equal quantity of 95 
per cent alcohol, is much used in genito-urinary work, where the stronger 
tincture cannot be employed. 

Iodine in Diluted Alcohol. — Two per cent iodine in 70 per cent alcohol 
is used by many surgeons; here the alcohol, which is used at its optimum 
strength, also contributes toward the disinfection. 

Potassium Mercuric Iodide. — The tablets (or disks) of this salt described 
in the N.N.R. contain sufficient potassium iodide so that they may be easily 
dissolved in water; a 0.5 to 1 per cent solution may be used. More often, 
however, a 1 per cent solution of the drug is made in 80 per cent acetone; 
this is less irritating than the tincture iodine but not infrequently causes 
a marked dermatitis, especially when used' in the genital region; here its 
application is often quite painful as well. The solution is also very pale in 
color and thus but poorly outlines the operative field. The name “Kalmerid” 
is sometimes erroneously applied to this solution in acetone, whereas actually 
Kalmerid is the proprietary name of one of the tablets potassium mer- 
curic iodide plus potassium iodide just mentioned above. 

Picric Acid (Trinitrophenol) . — 5 per cent solution of picric acid in 
alcohol is used. It is an efficient disinfectant and penetrates well, but it 
seems not infrequently to irritate the skin of tender regions, despite the 
paucity of reports to this effect in the literature. It dries slowly and tends 
to crystallize; also it continues to stain the clothing and bedding for several 
days after the operation. One should also remember that dressings, towels, 
etc., near the field of operation, wdiich have been soaked in picric acid and 
allowed to dry, are quite inflammable^ — an important matter if the actual 
cautery is being used. 

Mercurodhrome Alone and with Alcohol and Acetone.— A 2 per cent 
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aqueous solution of nierouroclirome has boon widely used but some investi- 
gators believe that antiseptic efficiency is increased by the addition of alcohol 
and acetone. Scott and Hill (1925) advocate the following mixture; 2 Gin. 
of mercurochrome-220-soluble arc dissolved in 35 cc. of distilled water and 
then 55 cc. of 95 per cent alcohol and 10 cc. of acetone are added wliile 
stirring. The mixture must be compounded in this order because of tlie 
difficulty of getting the mercurochrome into alcoholic solution, alcohol being 
desired because of its bactericidal an<l drying properties. Acetone is used 
because of its solvent and drying properties and its ability to reduce surface 
tension and thus to permit quicker and deeper peuaetration of tissues and 
bacteria. The preparation goes on very evenly, flri(‘s in less than two min- 
utes, is not irritating either at time of application or afterward, and colors 
the operative field beyond peradventure of a doubt. In the work of Scott 
and Hill it appears that the mixture had not lost any of its strength forty- 
six days after making. 

Solution S.T. 37 (hexylresorcinol) has come t(» be much used of late, 
but Leonard (1930), who devised the preparation, lias point(*d out that it is 
suitable only for us(‘ on wounds* and mucous mcml>ranes, lacking as it does 
the fat-dissolving, staining and ((uick drying jiropcrties desirable in skin 
disinfectants. 

Acriflavine-alcohoLacetone.— Tinker and Sutton (1926) have found a 
mixture of these ingredients (‘xperimentally satisfactory. They advise pro- 
ceeding as follows to make 10() cc. of solution: Add 10 cc. of acetone and 
37.5 cc. of distilled water to 52.5 c(‘. of 95 p(‘r cent alcohol, then dissolve in 
this 5 Gm. of powdered acriflavine. 1'his solution them contains 5 per cent 
acriflavinc, 10 per cent acetone and 50 per cent alcohol. It should be kept 
in dark colored bottles and should not be relied iijion if more than a we(‘k 
old or if any i)rocipitate has formed. These workers emphasizes tlu^ follow- 
ing points as being of especial im])ortance: 

1. Thorough mechanical cleansing of the skin with soaj) and water. 

2. Liberal use of alcohol arnl etlicr or other efficient fat solvents with 
gauze and friction. 

3. The last gauze si)onge used before the ap[»lication of acriflavine to 
come away from the skin without (lis<*oloration. 

4. All sponging to be done aw^ay from th(j cenbT of the field towanl the 
periphery. 

5. All acriflavine to be left on the skin and not washed away with alcohol 
as is done with iodine. 

The acriflavine-alcoliol-acetonc mixture is nonirritating to the skin. 

Metaphen. — The most effective preparation is probably the following: 
Dissolve 0,5 Gm. crystalline metaphen in a mixiure of 10 cc. acetone and 
50 cc. full-strength alcohol; to this solution add slowly, while stirring, a 
mixture of 1 cc. of a 1 per c(*nt acjiieous solution of cosin and 39 cc. of 
distilled water. This preparation dries in about three rninutc^s, docs not 
burn even on the"* genitalia, and colors the painted area a delicate pink. The 
stains to linen and clothing arc said to be readily removable with ordinary 
soap and water; metallic instruments and rubber are apparently not harmed 
by the solution. Its stability in amber-colored bottles is only about a month, 
but Scott and Birkliaug (1931 1 have appan nl.ly removed this objeetionable 
feature of instability )>y adding to 1(K) ee. of the formula 2.5 ee. o\' normal 

sodium hydroxide. ^ . 

Sterilization of the Hands. — The following is a practical anil economical 
method in use in many hospitals (Jour. Amer. Med. Assoc., 94, 1341, 1930) : 
The usual washing of the hands and forearms for about 2 inches above the 
elbows is done thoroughly, each part being gone over at least three times 
with a bland soap (such as ivory) and running water. Nail sticks and 
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brushes are sterilized in the autoclave. Solution of hydrogen peroxide is 
used for cleaning the nails. The hands are then placed in a 70 per cent 
alcohol solution and washed, including the forearms, for from one to three 
minutes. They are then dried with sterile towels, and gloves are put on. 
The gloved hands are washed from time to time in a solution of 1: 1000 
corrosive mercuric chloride and rinsed in sterile water. In making up the 
alcohol solution, the hospital druggist medicates it with phenol and oil of 
wintergreen. Two drachms of phenol and 20 drops of oil of wintergreen 
are added to each gallon of alcohol, U.S.P. The alcohol is then diluted to 
70 per cent for use in the operating room. After it is used for washing the 
hands it is filtered, tested with a hydrometer, and, if necessary, brought up 
to a 70 per cent solution by the addition of the alcohol solution. It is then 
used again just the same as the fresh solution. Round bottom shallow 
basins are used for the alcohol solution and the deep basins for the other 
solutions. 


PARENTERAL ADMINISTRATION OF GLUCOSE 

The injection in one way or another of glucose (dextrose) solution has 
now attained a position of considerable importance as a rational therapeutic 
measure in general medicine, obstetrics and surgery, notwithstanding the 
fact that at times unpleasant reactions follow. These reactions are usually 
characterized by a sharp chill, considerable rise in temperature, and shock 
and collapse which may be quite serious; exceptionally a death has been 
report-ed. However, close attention to the technic of preparation and ad- 
ministration of the solution practically eliminates the possibility of such 
occurrences. 

1. PREPARATION OF SOLUTION 

The. usual procedure has been to dissolve 25 Gm. of chemically pure 
glucose in 100 cc. of freshly double distilled water, sterilizing then in cotton- 
plugged, Icadfoil-sealcd flasks in a steam sterilizer at 100 C. for one-half 
hour on three successive days, or in emergencies under 15 pounds pressure 
in an autoclave for twenty minutes, solutions showing caramelization or sedi - 
ment after sterilization being discarded. It is probably advisable to filter 
the solution several times before sterilizing However, Williams and Swett, 
and Mellon et al. having shown that the glucose solution was changed to an 
acid pH on sterilizing, the addition o\ a buffer solution to these solutions 
was advocated and indeed has been shown tb prevent the reactions; but the 
preparation of these buffer salts is very tedious and time-consuming work 
and has now practically been relegated to the commercial laboratories, wdio 
supply a number of N.N.R.-accepted concentrated solutions, either buffered 
or accompanied by a buffer solution to be added at the time of diluting with 
sterilized distilled water. The method of Sanford and Heitmeyer (1928), 
later somewhat simplified by others, in which dry sterilization of the glucose 
over calcium chloride and dissolving just before use is employed, was an 
advance in that it made possible the free use of glucose solutions for intra- 
peritoneal injections without fear of the reactions which sometimes followed 
the use of solutions prepared in the more usual way. But the simplest 
method of all seems to be that of Schwentker, which has been used satis- 
factorily for the preparation of solution intended for introduction by all 
tlie routes: 

‘Test tubes 6 by % inches (15.2 by 9.5 cm.) are heated near the open 
end in a Bunsen fiame and drawn out so that they present a constriction 
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near the mouth. Into thesc» 10 Gm. of chemically pure glucose is poured 
and allowed to run through the constriction into the tube. The constricted 
p^ is then sealed off in the Bunsen flame, so that the glucose is hermetic- 
ally sealed in an ampule. Ampules so prepared are sterilized by boiling in 
the water bath for thirty minutes on each of three consecutive days. When 
sterile, the ampules may be kept indefinitely, and are made into solution 
for use simply by dissolving the contents of one ampule in a flask containing 
the required amount of sterile distilled water. In practice, I have found it 
advantageous to keep on hand a supply of flasks containing 200 cc. of sterile 
distilled water. The contents of an ampule dissolved in one of these yields 
200 cc. of 6 per cent glucose solution ready for use; two ampules arc dis- 
solved if a 10 per cent solution is requirecl. The glucose dissolves almost 
immediately.” 

These ampules have been found to be uniformly sterile even by the most 
rigid tests. The glucose undergoes no change during this sterilization 
and therefore the pH of the solution made from the contents of such an 
ampule is the pH of the water in which the solution is made. It has been 
the experience of many observers that distilled water boiled in a flask for 
five minutes is just as satisfactory as autoclaved water, indeed perhaps 
better because the reaction of distilled water which has had its pH lowered 
by absorption of carbon dioxide while standing becomes neutral again upon 
boiling. It would seem that the development of this simple method of 
sterilizing a measured quantity of glucose in a form which enables it to be 
easily transported in a hermetically sealed ampule, protected from atmos- 
pheric changes and probably indefinitely stable (Schwentker has ustnl am- 
pules three months old), is a distinct advance. 

2. PREPARATION OF THE TUBING 

The following is the way in which new rubber tubing should be treated 
before use in order to prevent reactions: (a) Soak in soap and water for 
one hour. (6) Wash well with soap and water, (r) Wash in running water, 
(d) Soak for six hours in 4 per cent solution of sodium hydroxide, (c) 
Wash well in running water. (/) Wash well in distilled water. 

3. INTERMITTENT INTRAVENOUS ADMINISTRATION 

Perhaps the most usual practice is to give 300 cc. of a 25 per cent solution 
at the rate of 4 cc. per minute, repeating several times as felt necessary in 
the twenty-iour hours. The usual afsphenamine type of tube and a small 
caliber needle are used, the tube, tubing and needle having been first thor- 
oughly washed and sterilized, and finally rinsed through with sterile dis- 
tilled water, before using. The injection is to be made at body temperature, 
which is insured either by employing one of the special pieces of apparatus, 
as that of Titus (sold by the Feick Bros. Co., Pittsburgh), or by placing 
hot-water bags or the electric pad about the lower end of the tubing, or by 
coiling the tubing through a basin of water at 100 F. or slightly above. As 
the injection will take about an hoiur and a quarter, it is well to fix the 
needle in place at the proper angle with adhesive tape. 

4. CONTINUOUS (VENOCLYSIS) INTRAVENOUS ADMINISTRATION 

In this method, 10 per cent glucose solution is given continuously during 
many hours or days; the rate of 200 cc. per hour has been found optimum 
for the adult (further details on p. 164). In children in a state of dehydra- 
tion, Karelitz and Schick (1932) have felt that 5 per cent concentration is 
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preferable since the 10 per cent solution caused the excretion of an amount 
of urine in. excess of the amount of fluid consumed, with a resultant increase 
in dehydration. Hendon, the originator of the method, describes his technic 
as follows: 

“The apparatus consists essentially of a silver and gold plated cannula. 
Any size required may be obtained, but the 12 gauge is found most fre- 
quently useful. Two vacuum bottles suspended from a stand 6 feet high act 
as reservoirs to contain the fluid and maintain its temperature [Theo. Tafel 
Co., Louisville]. A visible rectal dripper is joined in the delivery tube. The 
rubber tubing used must be of the thick-walled stethoscopic variety except 
for the piece that fits over the cannula. This should be thinner so as to be 
easily slipped on and off. 

endeavor to deliver the fluid into the vein at 100 F. It is placed in 
the container at from 120 to 130, thus allowing for a loss of from 20 to 30 
degrees in transit. Recent experience seems to indicate that temperature 
is not of as much importance as I formerly believed it to be. 

“Any conveniently situated vein will do, but I prefer the ■ basilic or 
cephalic because, for one reason, they lack tributaries. The vessel is ex- 
posed above the elbow by a horizontal incision after a tourniquet has been 
applied. With an aneurysm needle a convenient length of umbilical tape 
is carried beneath it. The vein is then ligated with catgut distal to the tape. 
It is now picked up with mosquito forceps and the tourniquet removed. 
The portion in the grasp of the forceps is snipped with a manicurist instru- 
ment known as a cuticle nipper. This enables one to lift up a tongue of 
triangular-shaped tissue composed of vessel wall. Through the opening 
thus made the specially devised cannula is introduced beyond its shoulder 
and the tapes encircling the vessel are tied, one proximal and the other 
distal to the shoulder. The cannula thus secured is then connected by a 
piece of rubber tubing and a glass irrigating nozzle to the delivery tube and 
the flow is started at a rather rapid dropping rate and immediately throttled 
down to about 40 drops a minute. The rectal dripper serves to permit one 
to count the drops and register the amount. When I am assured that the 
connections are patent, and the flow established, the tubing is bound to the 
forearm with encircling strips of adhesive plaster to the wrist. No splints 
arc either desirable or necessary; the patient may assume any position he 
finds most comfortable. Two vacuum bottles to act as reservoirs are pro- 
vided so that there need be no interruption in the supply. As soon as one 
becomes empty the alternate is turned on and the exhausted flask is refilled 
immediately.” 

5. INTRAPERITONE^ ADMINISTRATION 

«# 

When intravenous introduction of the solution is impossible, as is often 
the case in infants, the intraperitoneal route may be used. Five per cent 
concentration is employed because it has been found by several observers 
that a higher concentration tends to attract fluid into the abdominal 
cavity. Sanford and Heitmeyer write: “The usual sterile procedure is used 
and the injection into the abdomen is made at the usual point [midline be- 
low the umbilicus — H. B.]. To be effective, the glucose should be given 
in 100-cc. quantities, re]Mated frequently.” This relatively simple procedure 
is of great value in pediatric practice, but has its definite limitations; it is 
contraindicated in preoperative and postoperative conditions and in many 
other pathologic states of the abdominal cavity and its contents, such as 
distention unless it be only very slight, and particularly in the tympanites 
of pneumonia. Ravenel (1933) has shown that in premature and very 
yotujg infants the danger of producing serious hemorrhage by wounding the 
“oblitCTated” hypogastric artery is. a very real one. 



PARENTERAL ADMINISTRATION OF GLUCOSE 


779 


6. SUBCUTANEOUS ADMINISTRATION 

It is the general impression that the subcutaneous administration of 
glucose IS too painful to be borne for very long by older individuals but the 
method is not infrequently resorted to in infants, particularly the newborn. 
Moore (1932) advises 10 per cent concentration, about 200 cc. being given 
two to four times daily *‘or as often as may be ncco.ssary.” 

7. INTRAMUSCULAR ADMINISTRATION 

The intramuscular method of introducing glucose in children apparently 
originated in Nassau’s clinic in Berlin. Glaser (1928) has reported favor- 
ably in the United States. In a series of more than a hundred cases, w^hich 
included premature infants as well as older children and an occasional adult, 
the only ill results noted from the injection of a 10 per cent solution wore in 
3 cases in which indurated areas, persisting for one or two weeks, appeared 
'deep in the muscles. It was sus]»ectc'd that these w'ore hematomas secondary 
to blood vessel injury, but this could not be verified because the patients 
survived. The method of injecting into the muscles of the lateral antero- 
lateral surfaces of the thighs is described as follows: 

syringe of at least 20-cc. capacity and fairly fine needles (20 gauge) 
should be used. The solution usually enters the tissues with great ease, 
particularly in markedly dehydrated patients, and in those instances in 
which the needle point hapi)ens to lie in a fascial plane. The fluid should 
not be delivered more rapidly than at the rate of fifteen minutes for 100 cc. 
The amount of solution that may be given dcjiends on the case with which 
the muscles become distended, the injection being stopped or the position 
of the needle changed as soon as the tissues feel tense. In the case of very 
small infants, particularly premature infants, care should be exercised to 
avoid overdistention of the tissues as this has caused compression of the 
veins in several instances, with temporary embarrassment to the venous 
return and consequent cyanosis of the extremity. From 20 to 40 cc. may be 
given into the thigh of an infant, and up to 100 cf . or more into the thigh 
muscles of older childnin or adults. Absorption of the glucose is usually 
complete within an hour. In inserting the needles care should be taken to 
avoid the femoral artery, which lies in a line joining the middle of the 
inguinal ligament with the internal condyle of the femur. This line may be 
conveniently marked out with mcrcurochrome. ... 

“In those instances of infections in premature infants or other infants 
having a lowered resistance in which blood from the father or other donor 
was mixed with the glucose, this was usually in the proportion of one fourth 
or one fifth of whole uncitrated blood to throe fourths or four fifths of 
glucose solution. The mixture of blood and glucose is more rapidly absorbed 
than whole blood injected intramu.‘^cularly but less rapidly than the glucose 
when it is given alone. 

“At this point a word might be said with regard to the advantages of 
using the thigh muscles for injection instead of tlie time-honored muscles of 
the buttocks. Injection of any amount of fluid into the gluteal muscles must 
necessarily cause pressure, which may be painful, on the ilium, particularly 
when the patient is in the usual supine position, because these muscles are 
broad and relatively thin and closely applied to the bone. Moreover, the 
muscles arc closely covered by thick fascia, limiting the amount of fluid 
which may be given without causing undue distention. In this region, also, 
unless a real degree of care is taken, certain important structures, as the 
sciatic nerve or rectum, may be injured, or the pelvis may be entered 
through the sciatic notch. If the thighs are used according to the preceding 
directions, these objections are obviated.’^ 
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SERUM SENSITIVENESS AND DESENSITIZATION 

Before the injection of any serum by any route, but particularly if intra- 
venous injection is contemplated, the patient should be carefully questioned 
regarding a history of asthma, hay fever or hypersensitiveness of any sort, 
and especially as to hypersensitiveness to horse dander or serum. Serum 
should be given only very warily, if at all, to those having a positive history 
unless desensitization is carried out. Patients with a negative history may 
be tested for hypersensitiveness by dropping into the conjunctival sac 1 
drop of the serum or of a dilution of serum and physiologic saline, 1:1 <'as 
high as 1 : 10 for children) ; the positive reaction, occurring within ten to 
thirty minutes usually, consists in diffuse reddening and watery discharge. 
The usually employed epinephrine solution dropped into the eye will control 
the discomfort of the reaction after its extent and si^ificance have been 
duly remarked. Such persons as react positively to this test should also be 
desensitized if it is felt to be imperatively necessary to administer the serum 
to them. 

Cole describes the method of desensitization as follows: “This is effected 
by injecting small amounts of the scrum, at first subcutaneously, beginning 
with 0.025 cc. and doubling the dose every half-hour until 1 cc. is given; 
then injecting 0.1 cc. intravenously and doubling the dose every half-hour 
until 25 cc. can be given without untoward reaction. Four hours later, 50 
cc. may be given; and finally after an interval of eight hours, treatment 
may be continued in the usual manner.” It is fortunately not often neces- 
sary to resort to this tedious procedure, but it is wise in all patients to inject 
from 0.5 to 1 cc. of the serum subcutaneously a few hours before the intra- 
venous injection, if time permits; this, together with a very slow rate of 
injection, will serve as a desensitizing measure. 


VEHICLES AND INCOMPATIBILITIES 

The following is a list of the principal drugs commonly dispensed in 
solution in a bottle for administration by mouth, together with a list of the 
incompatibilities of each with regard to the other dru^ in the list. The 
compilation is the result of an experimental study in my laboratory and its 
aim is to supply the needed information in a usable form; therefore, where 
this list does not entirely agree with some others available it is because 
many of the alleged incompatibilitica in the text-books are of no practical 
importance under the conditions in which, the combinations are made in 
prescribing and dispensing. All the drugs were combined'with each other 
in solution in full therapeutic doses, and the criteria of compatibility were 
that during four days at room temperature the solutions remained (a) prac- 
tically transparent, (b) free from objectionable color changes, (c) free from 
suspensions or precipitates, (d) free from effervescence, ind (e) free from 
visible or invisible deleterious chemical reactions. 

For each drug there is also a statement of the vehicles in which it may 
be prescribed in order to obtain a clear and permanent solution of pleasing 
appearance. 

The use to which the table may be put by each physician in ‘developing 
his own list of permissible combinations may best be indicated by an ex- 
ample. Let us suppose our patient is being given iron in some form for the 
correction of a secondary anemia and that from some other cause he de- 
velops an intercurrent cystitis. We now wish to give him ‘some potassium 
acethte in order to lessen the discomfort upon urination; how shall we write 
o]ar prescripUbn so that he can obfi^ the two drugs at one time and in a 
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pleasing form? Finding potassium acetate, we see in the list of its incom- 
patibilities only iron and ammonium citrate, syrup of ferrous iodide and 
the tincture of ferric chloride; the drug is therefore not incompatible with 
erther of the other of our soluble iron preparations, i. e., soluble ferric phos- 
phate and the tincture of ferric citrochloride, and therefore may be com- 
bined with either. Turning then to the matter of vehicles, we sec that 
potassium acetate may be prescribed in any of them but tliat if we are 
combining it with the soluble ferric phosphate the higher alcoholic vehicles 
must not be, used, or that if the tincture of ferric citrochloride has been 
chosen the vehicle should not be a syrup. 


Acetanilid 
Spirits of ethyl nitrite 

Vehicles: Tincture of sweet orange peel; if 
combined with chloral hydrate it can l>e 
gotten into the lower alcohols and even 
water. 

Ammonium Carbonate 
Cascara 

Calcium chloride 
Chloral hydrate 
Hydrochloric acid 
Lime water 
Mercuric chloride 
Morphine salts 
Quinine salts 
2;&dium biphosphate 
Sodium and other bromid(*s 
Sodium salicylate 

’ Strychnine salts 
Syrup ferrous iodide 
Syrup of ipecac 
Tincture ferric chloride 
Tincture ferric citrochloride 
Tincture opium 

Vehicles: All except higher alcohols, *«yrap 
citric acid, and syrup orange. 

Ammonium Chloride 
Methenamine 
Sodium nitrite 
Sodium salicylate 
Syrup senna 

Vehicles. All except higher alcohols. 

Antimony Potassium Tartrate 
Hydrochloric acid 
Iron ammonium citrate 
Lime water 
Mercuric chloride 
Spirits ethyl nitrite 
Tincture ferric chloride 
Tincture opium 
Vehides: AU. 

Antiftbine 
Chloral hydrate 
Iron ammonium citrate 
Mercuric chloride 
Potassium citrate 
Soluble ferric phosphate 
Spirits eth^d nitrite 
Syrup ferrous iodide 
wrup hydriotic acid 
Tmeture ferric chloride 
Tincture ferric citrochloride 

Vehicles: All. 


Aromatic FLuiDEXTRAiTCABrAUA Sa4Uiai>a 
Ammonium carl>onato 
Calcium chloride 
Hydrochloric acid 
Mercuric cldoriile 
Quinine salts 
Sodium biphosphate 
Tincture ferric ehloriilo 

Vehicles: All except higher alcohols. 

Aromatic »^eiiuTS Ammonia 
(Tiloral hydrHt(‘ 

Tim‘ture ferri(‘ chloriile 
1'incture ferric citrochloride 

Vehicles: Higher alcohols. 

Atropine Sulphate 
Iron ammonium citrate 
Lime watc*r 
Mercuric chloride 

Vehicles: All. 

Capfeinb Sodium Benzoate 
Calcium chloride 
Hydrochloric acid 
Mercuric chloride 
Potassiuin acetate 
Potassium citrate 
Quinine salts 
indium salary late 
Syrup ferrous uxiide 
Tincture ferric chloride 
Tincture ferric citro<jhloride 

Vjhiclea: All. 

Calcium CHix>RinB 
Ammonium carlmnate 
Cascara 
Caffeine citrate 
Codeine salts 
Ephedrine 

Iron ammonium citrate 

Morphine salts 

Potassium acetate 

Potassium citrate 

Quinine salts 

^^ium biphosphate 

Sodium (or potassium) bicarbonate 

Sodium salicylate 

Soluble ferric phosphate 

Strychnine sulphate 

Syrup ferrous iodide 

Vehicles: All. 
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Camprqrated Tincturb Opium 
Tincture ferric chloride 
Tincture ferric citrochloride 
Vehicles: Higher alcohols. 

Chloral Hydrate 
Ammonium carlx>nate 
Antipyrine 

Aromatic spirits ammonia 
Methenomine 
Potassium iodide 
Quinine salts 

Sodium (or potassium) bicarbonate 
Vehicles: All except not in alcoholics with 
sodium bromide. 

Codeine Phosphate 
Calcium chloride 
Lime water 
Mercuric chloride 
8yrup ferrous iodide 
Syrup senna 
Vehicles: All. 

Ephedrine Hydrochlojude 
Calcium chloride 
Potassium acetate 
Sodium (or x>otassiuni) bicarbonate 
Vehicles: All. 

Fluidextract IOrgot 
Tincture ferric chloride 
Tincture ferric citrochloride 
Vehicles: Higher alcohols. 

Glycerin 
Paraldehyde 
Vehicles: All. 


Hydrochloric Acid 
Ammonium carbonate 
Antimony i>otassiuin tartrate 
Cascara 
Caffeine citrate 
Paraldehyde 
Potassium acetate 
Potassium iodide 

Sodium (or potassium) bicarbonate 
Sodium nitrite 
Sodium salicvlate 
Spirits camphor 
Syrup senna 
Tincture colchicum 
Tincture digitalis 
Vehicles: All. 


Iron and Ammonium Citrate 
Antimony potassium tartrate 
Antipyrine 
Atropine sulphate 
Calcium chloride 
Mercuric chloride 
Potassium acetate 
Quinine salts 

Sidium (or potassium) bic^irbonate 
Sodium salicylate 
Syrup ferrous iodide 
Sinrup ipecac 
'nneture ferric chloride 
I^ncture opium 

Vehicles: All exo^t higher alcohols. 


Lime Water 
Ammonium carbonate 
Antimony potassium tartrute 
Atropine sulphate 
Codeine salts 
Mercuric chloride 
Morfdiine salts 
Potassium acetate 
Potassium iodide 
Quinine salts 

Sodium (or potassium) bicarbonati^ 

Sodium biphosphate 

Sodium salicylate 

Solution arsenous acid 

Strychnine salts 

Syrup ffjrrous iodide 

Tincture opium 

Vehicles: All except higher alcohols. 

Mercuric Chloride (Bichloride) 
Ammonium carbonate 
Antimony potassium tartrate 
Antipyrine 
Atropine sulphate 
Caffeine citrate 
Cascara 
Codeine salts 
Iron ammonium citrate 
Lime water 
Methenaminc 
Sodium acetate 
Potassium citrate 

Sodium (or potassium) bicarbonate 
Soluble ferric phosphate 
Strychnine sulphate 
Tincture ferric citrochloride 
''Hneture opium 

Vehicles: Waters and lower alcohols. 

Methen amine 

Ammonium chloride 
Chloral hydrate 
Mercuric chloride 
Morx)hine salts 
Quinine salts 
Sodium biphosphatc 
J^rup ferrous Iodide 
Tincture ferric chloride 

Vehicles: All. 

t 

Morphine Sulphate 
Ammonium carbonate 
Calcium chloride 
Lime water ^ 

Methenamine 

Potassium citrate 

Potassium iodide 

Sodium and other bromides 

Sodium (or potassium) bicarbonate 

Sodium nitrite 

Spirits ethyl nitrite 

Vehicles: All, 

Paraldehyde 

Glycerin 

Hydrochloric acid 

Vehicles: Higher alcohols 



VEHICLES AND INCOMPATIUILITIES 


783 


Phenobarbital 
canine saltR 

Tincture ferric citrochloride 
Vehicles: grain can be gotten into a tea- 

spoonful dose of the higher alcohols. 

Potassium Acetate 
Caffeine citrate 
Calciuni chloride 
^hedrine 
Bfydrochloric''acid 
Iron ammonium citrate 
Lime water 
Mercuric chloride 
Quinine salts 
Spirits ethyl nitrite 
Syrup senna 
Syrup ferrous iodide 
Tincture ferric chloride 
' Tincture opium 
Vehicles: All. 

Potassium Citrate 
Antipyrine 
Caffeine citrate 
Calcium chloride 
Mercuric chloride 
Morphine salts 
Quinine salts 
Syrup ipecac 
Syrup senna 
Tincture opium 

Vehicles: All except higher alcohols. 
Potassium Iodide 
Chloral hydrate 
Hydrochloric acid 
Lime water 
Morphine salts 
Quinine salts 
Sodium biphosphate 
Sodium nitrite 
Spirits ethyl nitrite 
Strychnine sulphate 
Syrup ipecac 
Tincture ferric chloride 
Vehicles: All except syrup citric acid and 
syrup orange. 

Potassium Sulphocyanate 
Quinine salts , 

Spirits ethyl nitrite 
Strychnine sulphate 
Syrup ferrous iodide 
Tincture ferric chloride 
Vehicles: All. • 

Quinine Bisulphate 
Ammonium carbonate 
Cascara 
Caffeine citrate 
Calcium chloride 
Chloral hydrate 
Iron ammonium citrate 
Lime water 
Methenamine 
Phenobarbital 
Potassium acetate 
Potassium citrate 
Potassium iodide 


Quinine Bisulphate 
Potassium sulphocyanate 
Sodiiun (or i)otassium) bicarbonate 
Sodium biphosphate 
Sodium nitrite 
Sodium salicylate 
Soluble ferric phosphate' 

Syrup ferrous iodide 
^ Syrup senna 

Vehicles: All except syrup citric acid and 
syrup orange. 

Sodium (ok Potassium) Bicarbonate 
Calcium cliloride 
C^hlornl hydrate 
ICjjhedrine 
Hydrochloric acid 
Iron ammonium citrate 
Lime water 
Mercuric chU)ride 
Morphine salts 
Quinine salts 
hS^dium biphosphate 
So<lium and otner bromides 
Sodium salicylate 
Soluble ferric i)lio.sphat(' 

Syrup ferrous iodide 
Syrup senna 
Tincture ferric chloride 
Tincture ferric citrochloride 
Tincture oriiiun 

Vehich's: All except higher alcohols, syrui) 
(utric aciil and syrup orfinge. 

Sodium Bi phosphate 
Ammonium carbonate 
(Mascara 

Calcium (diloride 
Lime water 
Mctla'iiamirie 
Potassium iodide 
ijuinine salts 

Sodium (or potassium) bicarlK)nate 

Sodium nitrite 

Syruj) ferrous iodide 

Syrup senna 

Tincture ferric chloride 

Tincture o})ium 

Vehicles: All except higher alcohols. 

> Sodium Bromide 

Ammonium carbonate 
Morphine salts 

Sodium (or potassium) bicarbonate 

Syrup senna 

Tincture ferric chloride 

Vehicles: All. 

Sodium Nitrite 
Ammonium chloride 
Hydrochloric acid 
Morphine salts 
Potassium iodide 
(Quinine salts 
Sodium biphosphate 
Sodium salicylate 
Soluble ferric phosphate 
Syrup ferrous iodide 
Tincture ferric chloride 
Tincture ferric citrochloride 
Tincture opium 

Vehicles: All. 
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Sodium Salicylate 
Ammonium carbonate 
Ammonium chloride 
Caffeine citrate 
Calcium chloride 
Hydrochloric acid 
Iron ammonium citrate 
Lime water 
Quinine salts 

h^ium (or potassium) bicarlxmatc 
Sodium nitrite 
Soluble ferric phosphate 
Spirits ethyl nitrite 
Syrup ferrous iodide 
Tincture ferric chloride 
Tincture ferric citrocliloride 
Vehicles: All. 

Soluble Fkuuic Phosphate 
Antipyrine 
Calcium chloride 
Mercuric chloride 
Quinine salts 

Sodium (or potassium) bicarlx^nate 
Sodium nitriU^ 

Sodium salicylate 
l'inctur«‘ ferric chloride 
Vehicles: All excejit higher alcohols. 

SoiiUTioN OF Arsenous Acid 

(This is not Fowler^s solution, which has 
more incompatibilities.) 

Lime water 
Tinctun* opium 
Vehicles: All. 

Spirits Camphor 
Hydrochloric acid 
Vehi<*les: Higher alcohols. 

Spirits Ethyl Nitoite 
Acetanilid 

Antimony iiotassium tartrate 
Antipyrine 
Morphine salts 
Potassium acetate 
Potassium iodide 
Potassium sulphocyanate 
Sodium salicylate 
Tincture ferric citrochloride 
Vehicles: Higher alcohols. 

Spirits Peppermint 
Vehicles: Higher alcohols. 

Stryc’HNIne Sulphate 
Ammonium carbonate 
Calcium chloride 
Lime water 
Mercunc chloride 
Potassium iodide 
Potassium sulphocyanate 
Syrup senna 
Vehicles: All. 

Syrup Fbrroub Iodide 
Ammonium carbonate 
Antipyrine 
C/affeine citrate 


Syrup Ferrous Iodide (Continued) 
Calcium chloride 
Codeine salts 
Iron ammonium citrate 
Lime water 
Methenamine 
Potassium acetate 
Potassium sulphocyanate 
Quinine salts 

Indium (or pota.ssium) bicarbonate 
Sodium biphosphate 
Sodium nitrite 
Sodium salicylate 
Syrup senna 

Vehicles: All except alcohols. 

Syrup Hydriotic Acid 
Antipyrine 

Vehicles: All except alcohols. 

Syrup Ipecac 
Ammonium carbonate 
Iron ammonium citrate 
Potassium citrate 
Potassium iodide 
Syrup senna 

Vehicles: All except al(;ohols. 

Syrup Senna 

Ammonium chloride 
Codeine salts 
Hydrochloric acid 
Potassium acetate 
Potassium citrate 
Quinine salts 

Sodium (or potassium) bicarbonate 
Sodium biphotmhate 
Sodium and other bromides 
Strychnine sulphate 

• Syrup ferrous iodide 
Syrup ipecac 

Vehicles: All except alcohols, syrup citric 
acid, and syrup orange. 

Tincture Bei^ladonna 
Tincture ferric chloride 
Tincture ferric citrochloride 

Vehicles: Higher alcohols. 

Tincture Colchicum 
Hydrochlonc acid 

Vehicles: Higher alcohols. 

Tincture Digitalis ' 

Hydro(;hloric acid 
Tincture ferric chloride 
Tincture ferric citrocliloride 

Vehicles: Higher alco|;iois. 

Tincture Ferric Chloride 
Ammonium carbonate 
Antimony potassium tartrate 
Antipyrine 

Aromatic spirits ammonia 
Caffeine citrate 
Cascara 
Ergot 

Iron ammonium citrate 

Methenamine 

Potassium acetate 

Potassium iodide 

Potassium sulphocyanate 

Sodium (or potaaaium) bicarbonate 
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Tincture Ferric Chloride (Cmiiinued) 
Sodium biphosphate 
Sodium and other bromides 
Sodium nitrite 
Sodium salicylate 
Soluble ferric phosphate 
Tincture belladonna 
Tincture camphorated opium 
Tincture digitalis 
Tincture hyoscyainus 
Tincture opium 
Vehicles: All except syrups. 

Tincture Ferric Citrochloride 
Ammonium carbonate 
Antipyrine 

Aromatic spirits ammonia 
Caffeine cifxate 
, Ergot 

Mercuric chloride 
Phenobarbital 

Sodium (or potassium) bicarbonate 
Sodium nitrite 
Sodium salicylate 
Spirits ethyl nitrite 
Tincture belladonna 
Tincture camphorated opium 
Tincture digitalis 
Tincture hyoscyamus 
Vehicles: All except syrups. 


Tincture Hyoscyamus' 

Tincture ferric chloride 
Tincture ferric citrochloride 

Vehicles: Higher alcohols. 

Tincture Nux Vomica 
Vehicles: Higher idcohols. 

TlNtTURP: OriUM 

Aminoninm carl>onatc 
Antimony potassium tarlrate 
Aromatic spirits ammonia 
Ergot 

Iron ammonium citrate 
Lime water 
Mercuric chloride 
Potassium acet^atc 
P<itassium citraUi 

Sodium (or potassium) bicarbonate, 
Soilium biphosphatc 
Sodium nitrite 
Solution arsenous acid 
l'in<*tiire belladonna 
Tincturi' digitalis 
Tincture ferric* chloride 
7'incture hyoscyamus 
Tincture nux vomica 
Vehicles: All except syrups. 


VKIIKJLFH 

Waters 


Orange flower water 
Anise water 
Fennel water 
Chloroform water 
Peppermint water 
Spearmint water 
efinnamon water 

Mistura glyc3rrrhizae composita (compound 
licorice mixture — brown mixture), not 
strictly a *'water” by definition but con- 
veniently included here; it is much used 
as a vehicle for cough mixtures. 


The following may also be iia'liided for the 
rea.'^on that the simdl amount of alcohol 
they contain — no inorcj than some of the 
syrups — netnl not be (ronsidered in n*gard 
to Holubiliticis and incompatibilities. 

Elixir of anise 
Aqueous elixir glycyrrhiza 
CJoinpound elixir cardamom 
(^impound elixir vanilla 
Cyompouncl elixir almond 


Alcohols 


Lower Alcohols (20 to 25 per cent) 
Aromatic elixir , 

Elixir glycyrrhiza 
Red aromatic elixir 


* Hiohek Alcouoi^ (45 to 75 per cent) 
Kli.xir t(»rpin hydrate (45 per cent) 
(/Oinpound tinctun* gentian (15 per cent) 
(yOin|H>und tiiK-ture cardamom (45 jmt cent) 
Tincture kruiiHTia (45 per cent) 

'Finctun* bitU^r orange peel (55 |H^r cent) 
('oiiifMiund tincture cinchona (GO |K't cent) 
Tinc!ture sweet orange peel (75 per cent) 


Syrups 

Syrup (sometimes called simple syrup) The followinR an> of a strong distinctive 

Syrup citric a.fiid _ UisUt; 

Syrup orange (also contains citric acid) Syrup pine* tar 

Syrup orange fiowexs Syrup w-ild cherry 

Syrup raspberry ' Syrup ginger 

Syrup tolu Syrup glycyrrhiza 

Syrup cinnamon Syrup cacao 

Syrup thyme 
Svrup senega 

(.'ompound syrup wild ginger 
Aromatic syrup eriodictyou (yerba'^santa } 
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Note: For the reader’s convenioiiee the varion.-* diseases, important eoin plications and 
, symptom com])le\es are indicated by 4jold-face type. 


Abbott’s mineral oil emulsion in constipa- 
tion, 439 

A. H. mixture in chronic arthritis, 7<)l 
Abdominal binder in s(»asickness, 7i»S 
in whooping cough, 2()S 
massage in coqstij)ation, 133 
Abortion in hypereme.Ms gravidarum, 719 
Abscess of breast, 759 
Abscess of liver in amebic dysentery, 57 
Abscess of lung, 454 

postural treatment, 455 
Acacifi and oil of chenojKulium in liooKworin 
disease, 30b 

in corrosive acid poisoning. ()95 
in eclampsia, 757 
in warts, (577 
A can IS scabiei, 081 

Acetanilid, antipyrine and phenacetin poison- 
ing, 707 

keeping patient warm, 707 
lavage and catharsis, 707 
su])portive drugs, 707 
Acetanilid in alcohol jioisoniiig, 705 
in dyfamenorrhea, 704 
in epidemic pleurodynia, (51 
in epilepsy, 045 
in migraine^ 03(5 
incompatibilities, 781 
vehicles, 781 

Acetarsone. See Slovamol. 

Acetic acid in syphilis, 222 
ether. See Ethyl acetate. 

Acetone in antiseptic preparation of vulva, 
mcrcarochrome teehnie, 731 
with acriflavine-alcohol in skin <lisinfee- 
tion, 775 

with mercuroehrome and alcohol in skin 
disinfection, 774 

Acetphenctidin i^ alcohol jMnsoning, 705 
in catarrhal fever, 2(5 
in drug addiction, Tiambert-Towns treat- 
ment, OfK) 

in dysmenorrhea, 701 
in epidemic pleurodynia, 04 
in herpes zoster, 679 
in malaria, acute form, 92 
in migraine, 636 
in smallpox, 166 
in tuberculous night-sweats, 245 
in tsrphus, 262 
in yellow fever, 279 
Acetj^enetidin poisoning, 707 
Acetylcholine in epilepsy, f^5 
in paroxysmal tachycardia, 522 
Acetylphenylhydrazinc in erythremia, 496 
Acetylsalicylic acid. See Aspirin. 
Acetyltannic acid in typhoid fever, 256 
in ulcerative colitis, 430 


Achlorhydric anemia, simple, 485. S(»(' also 
Anemia^ simple aehlorhydnc. 

Achylia gastrica, 409. See also Ilypochhtr^ 
hydria. 

Acid poisoning, (595. See also (Wrosiee arid 
poisoning. 

.Veidophilus therapy. Sec* Hurt Hus acid- 
ophthis therapy. 

Acidosis of Asiatic cholera, 21 
Acidosis of nephritis, 470, 47S 
\eids in prevention of syphilis, 222 
Acne, (574 

geiiend m(‘asun‘s, (574 

elimination of fo(*i of infection, (574 
Start ill’s iniKfure, (571 
tonics and laxatives, (571 
yeast, (575 

local treatment, (575 

cold cream and ralainine lotion, (575 
lotio alba, (575 
[Mitassium nitrate, (575 
removal of blackhe.ads, el(*ansing and 
disinfection of skin, (575 
ftulphur dusting jiowcler, (575 
use of a gritty soap, (575 
ultraviolet 1575 
vaccine therapy, 675 
viosterol, (576 
x-ray therapy, 67(5 

Aconite, tincture of, in trigeminal neuralgia, 
(530 

Acriflavinc and gelatin, 593 
base in sepsis^ 1(54 
in bladder irrigation, 621 
in bums, 725, 726 
paraflin treatment, 724 
in encephalitis Jethargiea, (547 
in lavage of renal ]>elvis, (521 
in scarlet fever, 158 
in undulant fever, 2(53 
in urethritis, acute anterior, 593, 594 
IKisterior, 597 

in urinary tract infections, (519 
with alcohol and acetone in skin disin- 
fection, 775 

Actinomyces bovis, 120 
Actinomycosis, 120 
iodides, 120 
ratiiotherapy, 121 
Kiirjfery, 121 

Addisin m erythremia, 496 
in pernicious anemia, 493 
Adenine sulphate in agranulocytosis, 510 
Adenoma of thyroid glands 575 
Adhesive jilaster in pneumonia, 131 
straps in varicose veins, 557 
strips in pleurisy, 466 
Adrenalin. Sw Epinephrine. 
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Aeden aeeyjiti, 277 

Afcntl. See Calcium glvconaie. 

Alfiean tick fever» 147. See al8o Relapsing 
fever. 

Amcan tiTpanosomiaBis, 231 
Afcar in ^nHtipation, 433 
in emulflifiod liquid petrolatum prepara- 
tionfij, 438 

Agaricin in tuberculous night-sweats, 245 
Agarol in constipation, 439 
AgmnulocsrtoBis, 506 
adenine sulphate, 510 
arsphenamines, 510 
blood transfusion, 510 
bone marrow extract, 510 
fetal tissues, 510 
liver extract, 511 
local therapy, 511 
nQnspcciiic proteins, 51 1 
niicleotideH, 509 
ultraviolet rays, 51 1 

withholding drugs containing pyrazolon 
derivatives, 508 
®-ray, 510 

A^e, 89. 8ee also Malaria. 

Aiken’s tonic in malarial cachexia, 93 
Air conditioning in hay fever, 325 
Albumin taniiate in typhoid fever, 256 
Albuminuria, nephritic, 464 
Albutannin. See Albumin iantuUe. 

Alcohol and acriflavinc-acetone in skin 
disinfection, 775 
and aspirin in asthma^ 330 
and carbon tetnichloride, incompatibility, 
309, 313 

and iodine in skin disinfection, 774 
and mcrcurochromo-acetone in akin disin- 
fection,^ 774 

block, paravertebral, in angina iiectoris, 
547 

in acetanilid, antipyrine and phenacetin 
poisoning, 707 
in angina p(*ctoris, 543 
in anthrax, dressings, 17, 18 
injections, 17 
in botulism, 712 
in catarrhal fever, 26 
in causalma, 634 
in chloral hydrate {loisoning, 703 
in cocaine poisoning, 708 
in corrosive acid poisoning, 695 
in crab louse infestation, 684 
in diabetes mellitu^ 356 
in drug addiction, Bceleth treatment, 692 
in dysmenorrhea, 764 
in eczema-dermatitis (dressing), 668 
in ether-oil anesthesia in labor, 742 
in food poisoninjp;, 711 
in head louse in^tation, 683 
in hyperemesis grayidarum, 751 
in intestinal fermentation, 412 
in ivy poisoning, 669 
in malaria, 103 
in muehroom poisoning, 712 
in phenol poisoning, 696 
in pneumonia, 135 

" in pruritus of anal and genital region, 680 
in snake bite, 717 
in status ^ilepticus, 045 
in sterilization of hands, 776 * 
in^tiigeimnai neuralgia, 631 


Alcohol in tuberculous pleuritic pain, 247* 
in t3rphoid fever, 257 
in typhus fever, 262 
injection in hemorrhoids, 443 
novocain nerve block in sciatica, 633 
nutrient enema in peptic ulcer (Smithies), 
421 

rub in tuberculous night-sweats, 245 
in typhoid fever, 255 
to prevent bed sores in milk-leg, 759 
in typhoid fever, 255 
Alcohol poisoning, 705 

analgesics for control of subsequent 
headache, 705 
apomorphine, 705 

external heat and use of stimulants, 705,^ 
Alcohol poisoning, wood (methyl), 706 
Alcohols used as vehicles, 785 
.Vldrifh and Farr's use of^gentian violet in 
burns, 726 

Alkali poisoning, 695 

Alkaline aromatic solution in epidemic sore 
throat, 65 

in typhoid fever, 255 
colloid bath in eczema-dermatitis, 668 
Alkalis in arthritis, chronic, 761 
in diabetic coma, 379 
in gout, 390 

in nervous indigestion, 407 
in peptic ulcer, Alvarez, 420 
Sippy, 416 
Winkelsteinj 423 
in tirinary tract infections, 616 
Allergic diseases, 317 

Almond oil in flavoring liquid petrolatum 
438 

in tuberculous laryngeal pain. 247 
Aloe in constipation, 436 
in secondary anemia, 482 
Aloin in constipation, 436 
Alum and toxoid in diphtheria prophylaxis 
46 

water in ‘tuberculous night-sweats, 245 
Aluminum acetate in chancroid, 607 , 

in eczema-dermatitis, 668 
in ringworm of feet, 653 
silicate. See Kaolin. 
subacetntc in burns, 720 
Alvarez’ treatment of nervous indigestion 
404-407 

of peptic ulcer, 419, 420 
Alypin in hay fever, 323 * 

Amebic dysentery, 50. See also Dysentery 
ai^hic. 

Amidopyrine in alcohol poisoning, 705 
in diabetes insipidus, ^87 * ' 

in drug addiction, Lambert-Towns treat- 
ment, 690 

in dysmenorrhea, 764, 765 
in epidemic pleurodynia, 64 
in herpes zoster, 679 
in measles, 113 
in migraine, 636 
in rheumatic fever, 152 
in smallpox, 166 
in tuberculous night-sweats, 245 
in typhus, 262 

in urinary tract infections, 616 
in #hooping cough, 268 
in yellow fever, 279 
withholding, in agranulocytosis, 50S 
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A^ihino stiburea in kala-azar, 79 
, Ammonia, aromatic spirits of, in acetanilid, 
antipyrinc and phenacetin poison- 
: ing, 707 

in alcohol poisoning, 705 
in botulism, 712 
m chloral hydrate poison, 701? 
in cocaine ixiisoning, 708 
in corrosive acid poisoning, 695 
in food poisoning, 711 
in hejit stroke, 772 
in mushroom poisoning, 712 
in snake bite, 717 
in tuberculous indigestion, 246 
in wet brain, 767 
in wood alcohol poisoning, 706 
incompatibilities, 781 
, vehicles, 781 

Immoniated mercury. See Mercury, am- 
moniated, 

Ammonium bromide in epilepsy, 638 
carbonate, incompatibilities, 781 
vehicles, 781 

chloride alternated with urotropfn, 617 
in ascites of portal cirrhosis, 451 
in catarrhal fever, 27 
jaundice, 444 
in heart failure, 541 
in lead poisoning, 715 
in nephritis, 474, 475 
in tetany, 350 
in ulcerative colitis, 431 
incompatibilities, 781 
vehicles, 781 

with calcium in tetany, 349 
citrate and iron, vehicles and incompati- 
bilities, 782 

nitrate in ascites of portal cirrhosis, 451 
in nephritis, 475 

phosphate alternated with urotropin, 617 
sulphate to destroy snails, 285 
tartrate^in lime burn of eye, 726 
Amy] nitrite in angina pectorit^, 542 
in epileptic attack, 645 
in essential hypertension, 563 
in pylorospasm, 408 
in strychnine poisoning, 701 
in tuberculous pulmonary hemorrhage, 
246 

^mytal and morphine in labor, 747 
‘ and scopolamine in labor, 747 
idiosyncrasy 4n labor, 747 
in eclampsia, 755 

combined “conservative” treatment, 
756 


in ether-oil anesthesia in labor, 746 
in labor, 746 ^ 
in mushroom poisoning, 713 
in nervous indigestion, 405 
in pneumonia, 131 
, in strychnine poisoning, 701 
in thyrotoxicosis, 578, 579 
* acute postoperative crisis, 587 
. in whooping cough, 268 
.Anal pruritus, 679. See also Pruritus, arud 


and geniUd. 

Makesi csin dysmenorrhea, 764 
failure, 528 

4n migraine. 635 ‘ . ..o 

4 ^natoxin in dSphtheria prophylaxis, 43 • 
Anayodin in amebic dysentery, 54 ^ 


Andresen^s transduodonal methoil in amebic 
dysentery, 52 

Anemia, achloriiydric, simple, 485 
copper. 486 
hydrtMmloric acid, 486 
iron, ^186 

liver therapy, 486 
Anemia, aplastic, arsenical, 20<1 
Anemia, aplastic, idiopathic, 487 • 

Anemia, chronic secondary, 480 

arsenic, 482 

arsenic trioxide, 482 
arsenous acid, 482 
Fowler's solution, 482 
sodium cacodylatc, 482 
blood transfusion, 484 
copper, 484 

with iron and arsenic, 481 
dietary factor, 484 
hydrochloric acid, 484 
iron, 480 

Bland's pill, 481 
cocodylate of iron, 482 
ferrous lactate, 481 
iron and ammonium citrate, 481 
citrate green, 481 

organic versus inorganic prepara- 
tions, 481 
reduced iron, 481 
tincture of ferric chloride, 481 
citrochloridc, 482 
Vallet's mass, 481 
with roi>per, 484 
liver therapy, 483 
spleen-marrow, 482 

Anemia, miner’s. See Hodkwann disease. 
Anemia, myelophthisic, 487 
Anemia of nephritis, 470, 478 
Anemia, pernicious, 48K 
blood transfusion, 494 
brain diet, 493 

hog stomaedi preparations (ventriculin 
addisin) by mouth, 492 
iron, arsenic, hydrochloric acid, and 
pepsin, 494, 495 
liver diet, 490 
extract, 489 . 
by mouth, 491 
single massive doses, 491 
by parenteral injection, 492 
by rectum, 491 

therapy, 489 ’ * 

effects, 489 
resistance to, 490 
vitamin therapy (marmite), 493 
Anemia, sickle cell, 487 
Anemias, miscellaneous, 487 . 

Anemias of infancy, 486 
blood transfusion, 486 
ferric hydroxide intraperitoneally, 487 
iron, 4^ 

liver therapy^ 487 
saccharated ferrous carbonate, 487 
with copper, 487 
ultraviolet rays. 487 

Anesthesia, obstetrical, 7«%. See also Ol 

sietrical anesthesia, 

Anesthesin. See Ethyl amifudiensoate. \ * 
Anesthetics, general, in botulism, 711 
in tetonua, 226 

^ethof in fiavorhig liquid petrolatum, 4^ 
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Aneurysm, c^nhllitic, 177 
Angina pectons, 541 

measures for immediate relief, 542 
alcohol, 543 
harmful drugs, 544 
morphine, 544 
nitrites, 542 
oxygen, 544 

complicating diabetes mellitus, 383 
measures to lessen frequency and 
severity of attacks, 541 
benzyl benzoate, 540 
digitalis and quinidine, 547 
glucose and insulin, 548 
magnesium chloride^ 547 
muscle extracts (ciroulalory hor- 
mones), 548 
nitrites, 544 
rest and relaxation, 544 
sedatives 547 

theobromine and theophylline, 544 
comparison of various pn*- 
parations, 545 

dosage and administration, 515 
efficacy, 545, 54() 
unpleasant effects, 545 
surgical procedures, 547 

cervical sympathectomy, 547 
paravertebral alcohol block, 547 
Angina, Vincent’s, 263. See also Vincent's 
angina. 

Angioneurotic edema and urticaria, 331 
biliary drainage, 332 
calcium^ dcsensitizntion, nonsiiecific 
proteins, 331 
catharsis, 332 
citric acid, 332 
epinephrine, 332 
hydrochloric acid, 332 
local treatment, 332 
Angioxyl in angina pectoris, 548 
Anise oil in flavoring liquid petrolatum, 438 
Ankylostomn duodeiiale, 301 
Ankylostomiasis, 301. Sec also Hookworm 
disease. 

Anopheles funestus, 23 
Anophelinae, 89 
Anthrax, 17 
antianthrax serum, 18 
creolin by mouth, 19 
miscellaneous measures, 19 
noninterference, 18 
normal beef serum, 18 
surgical treatment, 17 
Antibody solutions in pneumonia, 137, 138 
Antiformin. See Sodium hypochlorite. 
Antileprol, 83 

Antimony compounds, pcntavalent, in kala- 
azar, 78 

sodium (or potassium) tartrate. See 
Tartar emetic. 

thioglycollate in granuloma inguinale, 
614 

thioglycollamide in granuloma inguinale, 
614 

Antiperiodio tincture. See Warlurg's tine- 
tum. 

Anti^rine in drug addiction, Lambert- 
Towns treatment, 690 
in epidemic pleurod^a, 64 
in gas bums of warfare, 458 


Antipyrine in T^hoopipg cough, 268 
incompatibilities and vehicles, 781 
Antipyrine poisoning, 707 
Antiseptic preparation of vulva in labor, 729 
bath, 729 

comparison of iodine and mercuro- 
chromc, 730 
iodine, 730 
mcrcurochrome, 730 
caic of perineum in labor, 731 
postpartum care, 731 
preparation for delivery, 731 
on admission, 730 
vaginal examination, 731 
scrub and flush, 729 

mercuric chloride solution, 730 
soap and water, 729 

Antiseptic solution as mouth wash in 
typhus, 262 

Antispasmodics in dysmenorrhea, 765 
Antitoxin in botulism, 712 
in diphtheria, 38 
in erysipelas, 67 

in prophylaxis and treatment of scark't 
fever, 155 

in tetanus, prophylaxis, 228 
treatment, 227 
Antivenin in snake bite, 718 
Aortitis, syphilitic, 177 
bismarsen, 217 
bismuth, 213 

Aphthous stomatitis, 400, 401 
Aplastic anemia, arsenical, 204 
Aplastic anemia, idiopathic, 487 
Apocodcino in constipation, 437 
Apomorphine in alcohol poisoning, 705 
in arsenic poisoning, 699 
in delirium tremens, 766 
in eclampsia, 758 
in hiccup, 629 

in oxalic acid poisoning, 695 
in strychnine poisoning, 701 
in wood alcohol poisoning, 706 
Apoplectic stroke. See under ITyperlensUm, 
essential. 

Apj)le diet in bacillary dysentery, 60 
Arachnidism, 718 
Argyrol, deterioration of, 592 
effect of blood upon, 592 
in bacillary dysentery, chronic, 61 
m bladder irrigation, 621 
in chancroid, 609 • 

in diphtheria carriers, 47 
in endocervicitis, acute gonorrheal, 603 
in flagellate dysentery, 63 
in gonorrhea m female, acute stage, 602 
prophylaxis in female, 4 600 
in male, 600 

in lavage of renal pelvis, 621 
in smallpox, 166 
in ulcerative colitis, 430 
in urethral gland localization in gonorrhea 
in female, 603 

in urethritis, acute anterior, 592 
posterior, 597 

in vulvovaginal gland localization in 
gonorrhea, 603 

in vulvovaginitis in infants, 605 
reserve “colloidal silver,” 692 
Arheol in urethritis, acute anterior, 591 
Arrhenal. See Dirsodium methylarsenaie. 
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Arsenic antidote, 699 
in arthritis, chronic, 761 
in chorea, 627 

m encephalitis lethargica, 647 
in epilepsy, 639 
in Hodgkin’s disease, 500 
in lichen planus, 657 
in mala,ria, 102 
in pernicious anemia, 494 
in psoriasis, 658 
in secondary anemia, 482 
Arsenic poisoning, 698 
catharsis, 699 
demulcent drinks, 699 
emetics, 699 
gastric lavage, 699 
stimulation, 699 

value of arsenic antidote (ferric sn 
phate) with magnesium oxide, 699 
Arsenic trioxide in lupus erythematosus, 6(i2 
in secondary anemia, 482 
in t 3 rphoid fever, 258 
in warts, 677 

Arsemcals in amebic dysentery, 53 
in infectious jaundice, 76 
in mumps, 119 
in syphilis, 198 

Arsenous acid. See Arsenic trurxide. 

solution of, vehicles and incompati- 
bilities, 784 

Arsphenamine, diet during treatment, 201 
in agranulocytosis, 510 
in aortitis^ 177 
in balanitis, 612 
in iilariasis, 300 
in leukemia, 500 
in lichen ])lanus, 657 
in liver flukes, 282 
in malaria, 99 

in nephritis complicating syphilis, 179 
in neurosyphilis, 180 
hbrdyce technic, 186 
Swift-Ell is technic, 185 
in rat-bite fever, 147 * 

in relapsing fever, 147 
in Rocky Mountain spotted fever, 1 5il 
in syphilis, 1 99 

and increase in neurosyphilis, 186 
cardiac, 178 

comparison with neoarsphenamine, 198 
congenital, 195 
by rectum, 198 
dosage and preparation, 199 
early (American System), 173 
European abortive treatment, 172 
of liver, 178 
prophylaxis, 422 
in Vincent’s angina, alone, 265 
with sodium perborate, 264 
in yaws, 275 

intolerance, bismuth in, 214 
odor, 204 

preparation for administration,- 199 
reactions, 202 

aplastic anemia, 204 
cerebral, 204 

chills, fever, etc. (new tubing reaction), 

‘ . 203 

Herxheimer, 203 
^ jaundice, 203 
neuritis, 203 


.\rsphenamine, reactions, nitiitoid, 202 
skin eruptions, 203 
resistance, 204 

Arteriolostlerotic nephritis, 463, 468 
Arteriosclerosis, 505 
in diabetes mellitus, 381 
Arthritis, chronic nonspecific, 760 
alkaUs, 761 

correction of obesity, 761 
diet, 761 

eratlication of foci of infection, 761 
iodides, 761 

nonspecific proteins, 761 
orthopedic treatment, 762 
physiotherapy, 761 
salicylates and cinchophen, 761 
spa treatment, 762 
surgery, 762 
tonics, 761 

I Arthritis, gonorrheal, 599 
Artichokes in diabetes mcllituH, 371 
Articular rheumatism, acute, 148. See also 
Hhemmlic fever, 

Artyfechinostonum sufrartyfex, 281 
Asafetida enema in pneumonia, 132 
Ascariasis, 292 

relation of carbon tetrachloride to, 314 
.Vsearis lumbricoides, 292 
Ascites of portal cirrhosis, 451 
Ascorbic acid in scurvy, 342 
Asiatic cholera, 19. Sec also Choleraf Asuitic. 
Aspidium in ‘‘early bird” treatment of tai>e- 
worni, 290 
in tapeworm, 288 
toxicology, 312 

Aspirin and whisky in asthma, 330 
in catarrhal fever, 26 
in dysmenorrhea, 765 
in epidemic pleurodynia, 04 
in herpes zoster, 679 
in malaria, acute form, 92 
in migraine, 635 
in rheumatic fever, 150 
in smallpox, 166 
in tuberculous night-sweats, 245 
in varicose ulcer (Wright), 557 
Aspirin poisoning, 707 
Asthenia, neurocirculatoiy, 512 
Asthma, 325 
aspirin and whisky, 330 
atropine, 329 

combined with epinephrine, 329 
comparison with epinephrine, 329 
dosage and efficiency, 329 
bacterial vaccines, 326 
breathing exercises, 330 
broth injections, 327 
calcium and viosterol, 327 
desensitization, 326 
iliathenny, 331 
dietotherapy, 330 
endocrine therapy, 330 
ephedrinCj 329 

comparison with epinephrine, 328 
dosage, 330 
side actions, 330 
epinephrine, S2B 
by mouth, 328 
intravenously, 328 
subcutaneously, 328 
I ' sublingually, 328 
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Astibnui 

ether rectally, 330 
fever therapj^ 331 ' 
inhalants, 330 
iodides. 328 

lijjiodol^ tracheobronchial injectionR, 331 
milk injections, 327 
morphine, 330 
nitrohydrochloric acid, 331 
nonspecific proteins, 327 
peptone injections, .327 
physiotherapy, 330 
stramonium inhalant, 330 
. sulphur intramuscularly, 327 
‘ synephrin, 328 
tuberculin, 327 
whole blood, 327 
of-ray, 330 

A8trina:ents in intestinal tuberculosis, 248 
Atebrin, history, 100 
in malaria. 111, 112 

in combination with plasmoquin, 111 
Atony, gastric, 41 1 
diet, 412 
strychnine, 412 
Atophan. See Civchophen. 

Atoxyl in R(»cky Mountain spotted fever, 154 
in trypanosoninsis, African, 232 
as prophylactic, 234 

Atropine in acetanilid, antipyrinc, and 
phenacetin poisoning, 707 
in alcohol ]K>isouing, 705 
in asthma, 329 
in bacillary dysentery, ,58 
in botulism, 712 * 

in chloral hydrate poisoning, 703 
in cocaine jioisoning, 708 
in corro'jive acid jioisoning, 695 
in dnig addiction, Pettey treatment, 691 
in dysmenorrhea, 76.5 
in eclampsia, combined * ‘conservative” 
treatment, 757 

in encephalitis lethargicn, 647 
in epilepsy, 639 
in food poisoning, 71 1 
in gallstone colic, 447 
in heart block, 524 
in lead poisoning, 715 
in morpliine poisoning, 702 
in mucous colitis, 429 
in mushroom poisoning, 712 
in nitritoid arsenical reaction, projAy- 
laxis, 202 

in paroxysmal tachycardia, .522 
in peptic ulcer, 425 
. Rmithies, 422 
Winkelstein, 424 
in pylorospasm, 408 
in renal colic, 624 
in seasickness, 76Q, 770 
in status epilepticus, 645 
in syphilitic gastric crisis, 194 
in tuberculosis night-sweats, 245 
in wet brain, 767 
in ^ood alcohol poisoning, 706 
incompatibilities, 781 
vehicles, 781 
Atropine poisoning^ 704 

carbon dioxide and oxygen, 704 
lavage with potassium perinangana;te 
> or tincture of iodine* 704 * 


Atropine poisoning . , , , 

lavage with sodium bicarbonate, 704 
magnesium sulphate, 704 
moiphine and sodium bromide. 704 
phenobarbital, 704 
pilocarpine, 704 
. treatment of final depressio 
Aiu‘emetine in amebic dysentery 
Auricular fibrillation, 515 
digitalis, 516 
quinidine, 516 
action, 517 
dangers, 518 
efficacy, 617 
methods of use, 519 

in paroxysmal type or in chronic 
type not associated with heart 
failure, 520 

when disease is associated with 
heart failure, 519 
selection of cases, 518 
Auricular flutter, 520 
digitalis, 521 
quinidine, .521 

vagus or orbital pressure, .521 
Avata and Woodyatt’s technic of collodion 
application in erysipelas, 66 
Avert in in labor, 748 
in tetanus, 226 
Axillae, ringworm of, 651 


Bacillary dysentery, 57. ^ec also Dyseniery^ 
* ImciUary. 

Bacillus acidophilus therapy in constipii- 
tion, 439 
in epilepsy, 645 
in intestinal fermentation, 412 
in urintiry tract infections, 616 
anthracis, 17 
Bordet-Gengou, 266 
botulinus, 711 
coli. 429 

dipnlheriae, 37 * 
dysenteriae, 57 
hepatodystrophicans, 277 
influenzae, 266 
lepnie» 80 
mallei, 71 
paratyphosus, 251 
pestis, 125 
Pfeiffer^s, 130, 266 
pyocyaneouH in anthrax, 19 
tetani, 224 
tuberculosis, 235 
tularense, 250 
typhosus, 251 * 

Bacteriophage in bacillary dysentery, 60 
in boils, 673 

in cholera, prophylaxis, 22 
treatment 22 
in plague, 128 
in sepsis, 164 
in sycosis vulgaris, 655 
in typhoid fever, 258 
in iirmary tract infection, 622 
Bag, K]liot^9» in acute endocervioitis, 604 
Balanitis, 611 

arsphenamine intravenously, 6t2 
irrigation with hydrogen dioxide,, 612 
sub^itaneous iniectioii of oxvimn. 612 
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Balanids 

thorough exposure, 612 
Balantidiosis, 62 
Balantidium coli, 62, 429 
Balsam of Peru in epidermophytosis, 652 
' in im})etigo contagiosa, 649 
Banana treatment of sprue, 168 
Bandage, occlusive compression, in varicose 
ulcer, 557 

rubber sponge supjxirtive, in varicose 
ulcer, 558 

Band’s disease, 487 

Barach treAtment of diabetes mcllitus, 368- 
371 

Barbital in angina pectoris, 547 
in cocaine poisoning, 70S 
in coronary occlusion, 549 
in drug addiction, insulin treatment, CIM 
Ijiimbert-Towns' treatment, 6tH) 
in dysmenorrhea, 764 
in essential hypertension, 561 
in ether-^il anesthesia in labor, 740 
in functional disturbances of heart, 513 
in heart failure, 529 
in hyperemesis gravidarum, 750 
in mushroom poisoning, 713 
in ncTVous indigestion, 405 
in pneumonia, 131 
in premature systoles, 523 
in thyrotoxicosis, 578, 579 
acute postoperative crisis, 587 
in typhoid fever, 256 
Barbiturate poisoning;, 703 

ephedrine and picrotoxin, 703 
fluids pushed, 704 
^lucosci intravenously, 704 
Barbiturates in eclampsia, 755 
in hiccup, 629 
in labor (anesthesia), 746 
in myxedema, 570 
in nervous indigestion, 405 
in strychnine ])oisoning, 701 
Barborlm’s method of calculating ketogenic 
diet for epilepsy, 643 
Baron’s vaccine in ulcerative colitis. 430 
Barium chloride in heart block, 525 
Barker’s diet in edema of nephritis, 474, 476 
Bartonella hacilliformis, 123 
Basedow’s disease, 576. See also Thyrty- 
, iosi^oaia, 

Bastedo's technic of colonic irrigations in 
mucous colitis, 428 

Bauman treatment of obesity, 392, 393 
Bayer-205 in African trypanosomiasis, 233 
as prophylactic, 234 
in plague, 128| 

B.C.G. in prevention of tuberculosis, 249 
Beard, ringworm of, 654 
Beck and Powers technic of tannic aciti 
treatment of bums, 722 
Belladonna in constipation, 436 
in drug addiction, Lambert-Towns treat- 
* ment, 689 
in hiccup, 629 

in peptic ulcer (Smithies), 422 
in pylorospasm, 408 
in seasickness, 769 
in whooping cough, 268 
ointment in mumpS) 
vehicles and incompatibilities, 784 
Bensene in erythremia, 496 


Benzene In leukemia, 498 
Benzoeaine. See Ethyl aminolteuiiinte. 
Benzoic aci<l in epidermophytosis, 652 
in rinf^vorm of scalp, 654 
in W bitfield ointment, 652 
Benzoin in catarrhal fever, 30 
Benzol. See Hmzene, 

Benzosol in tuberculosis, 243 
Ikmzosulphinidc. See Saevharin, 

Benzoyl t»eroxidc in ivy poisoning, 670 
Ikmzyl afct>hol in pruritus of anal ami genital 
region, 680 

with mereurochrome, 593 
in acute anterior urethritis, 593 
benzoate in angina {lectoris, 546 
in dysmenorrhea, 765 
in hiccup, r»29 

furnarate in dysmenorrhea, 765 
succinate in dysmen(»rrhea, 765 
Berlx^ine sulphate in oriental sore, 80 
Bertberif 345 
dietetics, 346 
digitalis, 347 
heat, massag<\ etc., 347 
pifressin, 347 
saline cathartics, 347 
strychnine, 347 
Betanaphthol in burns, 726 
in hookworm disease, 310 
in intestinal fermentation, 412 
flukes, 281 
ill i>Horiasis, 660 
in ringworm of scalp, 654 
. toxicology, 313 

Bichloride of mercury. Si*e Mercuric 
chUmde, 

Bilharziasis, 282 
fuadin intramuscularly, 284 
prophylaxis by destruction of snail, 285 
ammonium sulyihate, 285 
copper sulphal c, 285 
drying out, 285 
]>heno], 285 
quick limp, 285 

by treatment of drinking water, 285 
chlorination, 285 
crcsol, 285 
filtration, 285 
storage, 285 

tartar emetic by rectum, 2H4 
intraperitoneallv, 284 
intravenouHl 3 [, 283 

Binder, abdominal, in seasickness, 768 
in whooping cough, 268 
Biniodide of mercury. Bee Mercuric iodide 
red, 

Birch tar, rectified oil of, in psoriasis, 659 
Bismarsen, administration and dosage, 215 
in aortitis, 177 
in syphilis, 215 
congenital, 218 
. early, 215 

late or tertiary, 217 
of central nervous system, 217 
in Vincent's angina, 265 
reactions, 218 

Bismocymol in sgihilis, 212 
Bismosol in sybmlis, 21 1 
Bismuth arsphenamine sulphonate. fsee 
^ Miemareen. 

betanaphthol in ulcerative -colitis,' 480 
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Bismuth in aortitis, 177 
in 1^8 bums of warfare, 458 
in infectious jaundice, 76 
in lupus erythematosus, 663 
in nephritis complicating syphilis, 170 
in neurosyphilis, 180 
in syphilis, 210 

arsphenaminc-in tolerant cases, 214 
cardiac, 178 
cardiovascular, 213 
congenital, 214 
early, 212 

late or tertiary, 212 
of central nervous system, 213 
of liver. 179 
prophylaxis, 223 
in yaws. 276 

liposohiole solutions, 212 
oxychloride in lupus erythematosus, 663 
salicylate in lichen planus, 657 
in syphilis, 212 
congenital, 214 

sodium tartrate in syphilis, 211 
cardiovascular, 213 

soluble and insoluble preparations, 210 
subcarbonate in diabetic diarrhea, 381 
in food poisoning, 710 
in peptic ulcer, Alvarez, 420 
Sippy, 417 
in typhoid fever^ 2.56 
in ulcerative colitis, 430 
Bubnitrate in amebic dysentery, 55 
in essential hypertension, .563 
in flagellate dysentery, 63 
suspensions in oil, 211 
toxicity, 214 
water-soluble salts, 210 
Bismuth stomatitis, 401, 402 
Bite, snake, 716 
Bite, spider, 718 

Bitumen, sulphonated. Sec Ichihyol. 

Black death, 126 
**Black sickness,” 76 
Black wash in chancroid, 607 
in epidermophytosis, 652 
ingredients of, 607 
Kosenwald modification, 607 
Blackheads, 674. See also Acne, 
Blackwater fever, 23 
atebrin, 112 
blood transfusion, 23 
mercuric cyanide intravenously, 24 
neoarsphenamine, 24 
plasmoquin compound in, 110 
quinine, 23 

sodium bicarbonate intravenously^ 24 
Bladder, irrigation of, antiseptics for, 621 
Bladder, stone in, 624 
Blanket, electric, in neurosyphilis, 192 
Blastomycetes, 121 
Blastomycosis^ 121 
carbon dioxide snow, 121 

S ir 8u4>hate, 121 
ermy, 121 
excision, 121 
iodides, 121 

methylene blue intravenously, 121 
ra^othercqiy. 121 
trypoflavine intravenously, 121 
vaccines, 121 ^ 

Blaud’s pills in achlorhydric anemia, 486 


Blaud’s pills in malarial cachexia, 93 
in ]M3rnicious anemia, 494 
in secondary anemia, 481 
Blood flukes, 282. See also BUharziaais. ' 
Blood transfusion in agranulocytosis, 510 
in anemias of infancy, 486 
in arsphenamine aplastic anemia, 204 
in betanaphthol poisoning, 313 
in blackwater fever, 23 
in burns, 721 

in carbon monoxide poisoning, 709 
in gasoline and kerosene poisoning, 698 
in hemophilia, 505 

in hemorrhage of peptic ulcer, 426, 427 

in leukemia, 500 

in nephritis, 478 

in pernicious anemia, 494 

in postpartum hemorrhage, 735 

in purpura, 502 

in scarlet fever (convalescent whole 
blood), 157 

in secondary anemia, 484 
in sei:)sis, 164 
in sprue, 170 
in undulant fever, 263 
whole, adult, in measles, 116 

in prophylaxis of poliomyelitis, 145 
convalescent, from family donor in 
measles, 115 
in scarlet fever, 1 57 
in asthma, 327 

in ivy poisoning (injection), 670 
Blood-forming organs, diseases of, 480 
Bloodgood’s treatment of Vincent’s angina, 
264 

31ue mass in drug addiction, Lambert- 
Towns' treatment, 689 
ointment. See Mercurial ointinent, mild. 
Blueberry extract. See Myrtillin. 

Boeck’s paste in eczema-dermatitis, 671 
Boils (furunculosis), 672 
biicteriophage^ 673 
calcium sulphide, 673 
elimination of foci of infection, 672 
local treatment, 673 

compresses, poultices, baths, 673, 674 
mcr curochrome intravenously, .673 
rumex mivt.urp, 673 
Siartin’s mixture, 673 
sulphuric acid .alone, 673 
vaccines or toxins, 672, 673 
3olus alba. See Kaolin. • 

Bone marrow’ extract in agranulocytosis, 510 
Boot, ITnna paste, in varicose ulcer, 559 
Borax. See Sodium, borate. 

Bordet-C^ngou bacillus, 2^ 

Boric acid and mercurochromc, 593 
in anthrax, 18 
in boils, 674 

in breast abscess prophylaxis, 759 
in bubo, 610 
in burns, 725 
in chancroid, 607 
abortive treatment, 608 
in ^zema-dertnatitis, dressing, 668 
dusting powder, 668 
in epidermophytosis, 651 
in gas bums of warf^, 460 
in gonorrhea in female, acute stage, 602 
in impetigo contagiosa, 649 
in lime burn of eye, 726 
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Bone acid in ringworm of foot, 653 
in stomatitis, 401 
in thrush, 402 
sac or teat in thrush, 402 
Boroglycerin, glycerite of, in eczema- 
dermatitis, 607 
Bothriocephalus latus, 287 
Botulism, 711 
antitoxin, 712 
emesis and lavage, 711 
relief of discomfort, 712 
sedatives and anesthetics, 712 
support and stimulation, 712 
Bowman's solution in Vincent's angina, 205 
Boyd’s technic of acriOavine injections in 
acute anterior urethritis, 593 
Brain diet in pernicious anemia, 493 
Bram’s study of results of mediccl treatment 
of thyrotoxicosis, 579, 580 
Bran in constipation, 433 
Brand V. See Alcohol. 

Breakbone fever, 37 
Breast abscess, 759 
Breast, ringworm of, 051 
Breathing exercises in asthma, 330 
in essential hypertension, 504 
Bight’s disease, 401. See also Nephritis. 
Brilliant green in erysipelas, 00 
Brill’s disease, 201 

Bromdiethylacetylurea. Hoc Carhromal. 
Brometone in epilepsy, 03S 
Bromides in angina pectoris, 547 
in atropine poisoning, 704 
in cerebrospinal fever, 35 
ill coronary occlusion, 549 
in delirium tremens, 707 
in drug addiction, Lambert-Tovvns treat- 
ment, 090 

in dysmenorrhea, 704 
in epilepsy, 038 
in essential hypertension, 501 
in functional disturbances of heart, 513 
in heart failure, 529 
in hiccu]), 029 
in hydrophobia, 75 
in hypereraesis gravidaruni, 750, 752 
in methyl chloride poisoning, 710 
in mushrhom poisoning, 713 
in status epilepticus, 045 
in syphilitic gastric crisis, 193 
in thyrotoxicosis, 578, 579 
in typhoid fewer, 250 
in whooping cough, 267 
Bromipin in epilepsy, (^8 
Bromural in epilepsy, 038 
Bronchiectasis, 4^ 

Bronchitis and et&physema, 453 
Bronchomycosis, 121 , ,, 

Bronclmpneumonia, 130. See also t neu^ 
nioniii. 

Broth injections in asthma, 327 ^ 

Brown aiul Italli treatment of malnutrition, 
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Brucella abortus, 202 
melitensis, 262 

Bubo, chancroidal, 610 
Bubo, climatic, 614 

Bubonic plague, 126 , 

Buerger’s disease, 550. bee also Thro mho- 
ungiiiis ohliteram. 

Biilldey’s diet in erythema multiiormc, iiol 


Bums, gas, of chemical warfare, 456 
Bums, lime, of eye, 720 

anesthetics, 726 
antiseptic ointraent.s, 720 
cold applications and boric acid, 720 
irrigation, 720 

neutral ammonium tartrate, 720 
Bums, mild, 720 

aluminum subacetate, 720 
butesin picrate, 720 
carron.oil, 720 
ethyl aminobenzoate, 720 
picric acid, 720 
Burns, severe, 720 

application of antiseptics, 725 

after occurrence tif infection, 725 
projibylactic, 725 
gentian violet, ncriflavine. 725 
protection of denuded area, 723 

gelatin and formaldehytle, 723 
paraffin treatment, 723 
shock and loss of fluids, 721 
blood transfusion, 721 
glucose, 721 
physiologic saline, 72 1 
toxemia, 721 
continuous bath, 723 
d<^bridcmcnt, 721 
tannic acid, 722 
Burns, white phosphoms, 727 
copper sulphate, 727 

Burow’s solution. See Aluminum arcUile. 
Butesin jiicrate in burns, 720, 725 
Butyn in hay fever, 323 


( 'acooy r.ATK of iron in s(5condary anemia, 482 
C^ade, oil of, in cczeinaHlermatitis, 071 
in ))s(>riasis, 059 
in scabies, 082 

(^affeine in acctanilid, antijiyrine and 
phenacctiii iHusoning, 707 
in alcoht)] ])oisoning, 705 
in aspidium jioisoning, 312 
in botulism, 712 
in catarrhal fever, 20 
in chloral hydrate poisoning, 703 
in corrosive acid poisoning, 095 
in diabetic coma, 379 
in dysmenorrhea, 704 
in food poisoning, 711 
in heat stroke, 772 
in hyperinsulinism, 385 
in migraine, 630 
in morphine poisoning, 702 
in mushroom poisoning, 712 
in myocarditis, acute, 515 
in nephritis, 475 
in pneumonia, 141 
in snake bite, 717 
in status epilepticus, 045 
ill typhoid fever, 257 
ill wood alcohol poisoning, 70fl 
incompatibilities, 781 
j vehicles, 781 
I Calabar swelling, 299 
(klamine and zinc oxide in e6zema-derma* 
titw, 668 

phenol, and zinc oxide lotion in acne, 675 
in angioneurotic edema and 
* urticaria, 332 
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Calamine, phenol, and zinc oxide lotion in 
eozema-dermatitifl, 669 
in erythema multi forme, 651 
in foot and mouth disease, >71 
in smallpox, 166 

removal, Glaze’s egg-yolk method, 668 

Calcined magnesia. See Magnesium oxide, 
heavy. 

Calcium carbonate in peptic ulcer (Sippy)j 
417,418, 419 
in ulcerative colitis, 430 
precipitate<l, in eczema-dermatic is, 670 
chloride as antagonist to magnesium 
sulphate, 227 

in angioneurotic edema and urticaria, 
331 

in asthma, 327 

in catarrhal jaiindi(*e, 444 

in convulsions of whooping cough, 269 

in eclampsia, 757 

in gallstone colic, 447 

in hay fever, 322 

• in hemorrhage of peptic ulcer, 420 
in hyiM'rc'mesis gravidarum, 751 
in insulin reaction, 373 
in lead poisoning, 714 
it) methyl chloride poisoning, 710 
in nephritis, 474, 475 
in paroxysmal tachycardia, 522 
in pleurisy. 456 
in renal colic, 624 
in tetany, 349 
in newborn, 351 
in tuberculosis, 240 
intestinal, 248 
in typhoid hemorrhage, 258 
incxmipatibilities, 781 
vehicles, 781 
with acid in tetany, 349 
gluconate in epididymitis, 597 
in hemorrhage of peptic ulcer, 426, 427 
in insulin reaction, 373 
in lead poisoning, 715 
in nephritis, 475 
in ])aroxysma] tachycardia, 522 
in tetany, 349 

’ in tuberculosis, intestinal, 248 
in ulcerative colitis, 431 
glycerophosphate in ulcerative colitis, 430 
Si relation to carlxm tetrachloride jxiison- 
ing, 315 

iodobehenate in eatarrhal fever, ^7 
in sypliilis^ 220 
lactate in epilepsy, (H2 
in essential hematuria, 623 
in tetany, 349 
in tuberculosis, 240 
intestinal, 248 
in ulcerative colitis, 431 
with lactose in tetany, 349 
oxide in warts, 677 
sulphide in boils, 673 
Calcroose in tuberculosis, 243 
Calculus, 

Calmette’s B.C.Q. in prophylaxis of tuber- 
culosis, 249 

serum in sriake bite, 717 
Calomel and nitrohydrochloric acid in hay 
fever, 324 

in catarrhal' lever, 28 
iaundice. 444 


Calomel in chancroid, 6(^ 
in delirium tremens, 7o6 
in drug addiction, Pettey treatment, 691 
in epidermophytosis, 652 
in flagellate dysentery, 62 
in food poisoning, 710 
in intestinal fermentation, 412 
in itching of portal cirrhosis, 450 
in malaria, acute form, 92 
bilious vomiting type, 94 
comatose or delirious forms, 94 
remittent type, 95 
in syphilis, intramuscularly, 207 
in trichinosis, 298 
in typhoid fever, 255 
in warts, 677 
in yellow fever, 279 

ointment in gonorrhea prophylaxis in 
female, 601 
in male, 600 
in syphilis, 206 
prophylaxis, 221 

with santonin in round-worm, 292 
Camphor in acetanilid, antipyrine, and 
])henacetin poisoning, 707 
in alcohol poisoning, 705 
in botulism, 712 

in chloral hydrate poisoning, 703 
in cocaine poisoning, 708 
in corrosive acid poisoning, 695 
in food poisoning, 711 
in heat stroke, 772 
in leprosy, 83 

in mushroom poisoning, 712 
in snake bite, 717 
in l3rphoid fever, 256 
in wet brain, 767 
in wood alcohol poisoning, 706 
menthol in gas burns of warfare, 458 
vehicles' and incompatibilities, 784 
Camphorated oil in leprosy, 85 
'^amphoric acid in tuberculous night-sweats, 
245 

Cancnim oris, 80, 400 

Canker sore, 400. See also Stmmlitis,* 
aphthous. 

'’annabib indica in migraine, 636 
^aprokol. See Hexylresorcinol. ‘ 

Capsicum in dchrium tremens, 766 
^in intestinal fermentation, 412 
in seasickness, 768 
Carbasone in amebic dysen/iery, 63 
Carbolic acid. See Phenol. 

C/orbon dioxide and air mixture in whooping 
cough, 268 

and oxygen in atropine poisoning, 704 
in carbon monoxidl poisoning, 709 * 
in morphine poisoning, 702 
in dysmenorrhea (tube insuflilation). 
763 

in hiccup, 620 
snow ih blastomycosis, 121 
in lupus erythematosus, 661 
in warts, 077 

Carbon monoxtdo poisoning, 708 
artificial remration, 709 
blood tnutsmsion^ 709 
methylene blue,* 709 
oxygen-carbon dioxide, TOO 
sodiim bicarbonate, 709 

thirkfniinhnie 700 
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Carbon tetrachloride and chenopodium oil 
in hookworm disease, 309, 310, 310 
^d croton oil in hookworm disejise, 30S 
in hookworm disease, 307 
in intestinal iAitkes, 281 
in malarial cachexia, 93 
in mustanl gas skin burns, 400 
in round-worms, 294 
increases activities of round-worms in 
hookworm disease, 309 
toxicology^ 313 
asqariasis as factor, 314 
calcium as factor, 315 
effect of alcohol, 309, 313 
prevention and treatment, 310 
relation of food, 314 
Carbromal in epilepsy, 638 
in nervous indigestion, 405 
Cn^rdamon, com]K)und tincture of, in intesti- 
nal fermentation, 412 
in tuberculous anorexia, 240 
Cardiac neuroses, 512 
Cardiac syphilis, 178 
Cardiazol. See Metrazol. 

Cardiovascular syphilis, 177 
bismarseii, 217 
bismuth, 213 

Cardiovascular-renal disease, hypertensive, 

550. See also Hynertenmon^ eHHcnluiL 
Carminatives in delirium tremens, 7(5t) 
in gallstone colic, 447 
in intestinal fermentation, 412 
in nervous indigestion, 407 
in MeasicknesH, 708 
Canon’s disease, 123 
(Wron oil in burns, 720 
Carter’s principles of treatment in yellow 
fever, 279 

Cascara sagrada, dosage for children, 43(> 
in constipation, 435 
in drug addiction, Petrey treatment, 091 
Sceleth treatment, 092 
in epilepsy, 039 
in Stronjprloides infection, 301 
in typhoid fever, 250 
vehicles and incompatibilities, 781 
Casiamargitti, 54 
Castellani’s yaws mixture, 270 
Castor oU and chenopodium oil in h(K»kworm 
disease^ 300 • 

and quinine in first stage of labor, 731 
and santonin in round-worm, 292 
in arsenic poisoning, 090 
in bacillary dysentery, 58 
in botulism, 711 

in drug addiction, Tjambert-Towns 
treatment, 690 
Pettey treatment, 691 
in diabetic diarrhea, 381 
in erythema multiforme, 651 
in food poisoning, 710 
in induction of labor, 728 


in mucous colitis, 429 
in mushroom poisoning, 712 
in trichinosis, 298 
in typhoid fever, 256 
fever, 24 * 

/'alkalinizing” the patient, 28 
'aspirin, phenacetih and caffeine, 26 
bed rest and warmth, 26 
catlmtics, 28 


Catarrhal fever 

chlorine inhalntion, 29 
complications, 30 

cough: ammonium chloride, sodium 
citrate, iodules, i|M»cnc, oinntes, (erphi 
hydrates 27, 28 
diai>horet ics, 20 
I)<»ver'8 ]>owder, 20 
ether injections, intramuscular, 29 
expectorants, 27 
fluids, 28 

^ mustard plaster, 20 
prophylaxis^ 25 
sprays and inhalants, 30 
symptomatic treatment, 25 
whisXv, 20 

Catarrhal jaundice, 443. Sch* tdso «/<»aa<hVe, 
catarrhal. 

Catarrhal stomatitis, 400, 401 
v'aihartic pill, compound. Sec CmnfMUTuI 
cathartic pill. 

C'*at hart ics, mental, 432 
Oatheter, nasal, for administration of oxy- 
gen, 133 

(’athoterixation in |>ro.statitiH, 59S 
Causalgia, (>31 
alcohol injections, 03 1 
(^uiterizalion in chancroid, (i08 
(k'costomy in mercuric chloridi* poisoning, 
1597 

CVrconionas hominis, 02 
f Cereals, thick, in pyloric stenosis in infants, 
109 

Cerebrospinal fever, 30 
glucose, 32, 33 
magti<*sium sulphate, 32 
morphine, chloral, and bromides, 35 
relapses, 35 
serum, 31 

effect on mortality. 32 
in hyilrocephali** block, 32 
intras])inal inethofl and dosage, 31 
intravenous method and dosage, IW 
1)1 us Pregl’s iodine by iiitrac^arotid 
inj(*ction, 34 

serum-fluid substitution, 33 
spinal drainage alone, 31 
Cerebrospinal meningitis, epidemic, 30 
Cerium oxalate in drug addiction, Lambert- 
Towns treatment, 000 

Cervical symiiatheotomy in angina pectoris, 
647 

Chagas’ disease, 234 
Chalk in corrosive acid poisoning, <195 
powder, aromatic, in inlxistinal tubercu- 
losis, 249 
Chancroid, 600 
alxirtive treatment, 008 

chemical cauterization, 008 
thermocautery, 608 
circumcision or dor^ slit, 608 
cleanliness and soothing measures, 60Q 

boric acid soaks and compresses. 60/ 
dusting powders: thymol iodide or 
iodoform, 607 
moist dressings, 607 

aluminum ac^te (Burow’s 
solution), 607 
black wash, 607 

. Roaenwalira modiffejition 
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Chancroid 

cleanliness and soothing measures, potiis- 
sium permanganate irrigations, 

6or 

soap and water as f)revenljv<}, 007 
strong antiseptics and cschnrotics, (iOS 
argyrol crystals, (>09 
copper sulphate, (»09 

plus high-frequency current, 
009 

tartar emetic intravenously and locally, 
610 

treatment of bubo, 010 

draining and ))acking, 010 
injection of iodoform emulsion, 010 
of Menci^^re^s solutior), (ill 
rest with hot and cold ajqdi cations, 

tno 

Chaparro amargosa in amc^bic dysentcTy, A:! 
Charcoal and kaolin in bacillary dysemtery, 
5S 

in cholera, 20 

in strychnine ])oisoning, 701 
Chaulmeatrol, Sit 

Chaulmoqgra esters with fatty acids ami 
iodine in leprosy, 84 
with iodine and crox)sot(‘ in lejjrosy, SO 
with olive oil and creosote) in leprosy, Si> 
oil and camphor in leprosy, 83 
history in leprosy, S2 
in tuberculous laryngc'al pain, 247 
Chemical cauterizat.ion in chancroid, 008 
Chenopodium oil and acacia in hookworm 
disease, 300 

and carbon tetrachloride combined in 
hookworm disease, 309, 310, 310 
in amebic dysent('ry, 54 
in Oagellate dysentery, 03 
in hookworm disease, 305 
in malarial cachexia, 93 
in pinworin, 295 
in round-worms, 293 
in whijiwonn, 290 
toxicology, 313 
Chickenpox, 35 
proi)hylaxis, 35 
convalescent serum, 3(» 
vaccination, 30 
treatment, 35 

Chills and fever, 89. See also Malaria. 
Chiniofon in amebic dysentery, 54 
Chloral hydrate and pentobarbital sodium 
in labor, 747 
in cerebrospinal fever, 35 
in coronary occlusion, 549 
in delirium tremens, 760 
in drug addiction, Lambert-Towns 
treatment, 090 
in dysmenorrhea, 764 
in eclampsia, magnesium sulphate treat- 
ment, 754 

Stroganoff treatment, 753 
in essential hypertension, 561 
in heart failure, 629 
in hiccup, 629 
in hydrophobia, 75 
in h.yperemesis gravidarum, 750 
in D^vous indigestion, 406 
in ringworm of foot, prophylaxis, 653 
in aeoorrheic dermatitis, 655 ^ 

in status epileptioks, 645 


Chloral hydrate in strychnine poisoning, 701 
in syphilitic gastric crisis, 193 
in tetanus, 225 
in thyrotoxicosis, 579 

acute postoperative crisis, 587 
in typhoid fever, 250 
in warts, 077 
in whooping cough, 267 
incompatibilities, 782 
vehicles, 782 

Chloral hydrate poisoning, 703 

artificial respiration, 703 
doubtful advisability of using emet- 
ics, 703 

gastric lavage, 703 
keep warm !, 703 
stimulants, 703 

Chloranemia, achylic, 485. See also Anemia^ 
simple arhlorhpdric. 

(^hlorbutanol in chorea, 627 
in seasickness, 770 
in whooping cough, 268 
( ^hlorcosano as vehicle for dichlorarainc, 726 
(^hloretone. See Chlarlyutanol. 

( -hlorinated paraffin. Sec Chlorcosane. 
soda, surgical solution. Sec Dakirds solw- 
lion. 

(Jblorine inhalation in catarrhal fever, 29 
(<hloroform and chenopodium oil in hook- 
worm disease, 306 

in eclampsia, Stroganoff treatment, 753 
in intestinal flukes, 281 
in labor, 735 

in ringworm of scalp, 054 
in status epilepticus, 045 
in strychnine poisoning, 701 
in tetanus, 226 
inhaler, 730, 737 
methods of administering, 730 
water in Castollani^s yaws mixture, 270 
Chlorosis, 4S5 
iron, 485 

Chlorosis, tropical. See Hookworm disease. 
C^hoksy’s serum treatment of plague, 126 , 
Cholecystitis, 445. See also Gallbladder 

disease, chronic. 

Cholelithiasis, 445. See also Gallbladder 

dkioasc, chronic. 

Cholera, Asiatic, 19 
antiserums, 20 

bacteriophage in prophylaxis, 22 
in treatment, 23 
kaolin and charcoal, 20 
Ijrevention of acidosis and uremia, 21 
propnylaxis, 21 
bacteriophage, 22^ 
vaccines, 21 
relief of toxemia, 20 
restoration of fluid, 21 
salt solution intravenously, 21 
sodium bicarbonate and sodium chloride 
intravenously, 21 
vaccines, 21 

Cholin in paroxysmal tachycardia, 522 
Chordee, 599 
Chorea, 626 
arsenic, 627 
chloretone, 627 
fever therapy, 628 
miscellaneous measures, 628 
nirvanol, 627 
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Chorea 

rest, 026 
salicylates, 627 
sedatives, 627 

spon^ baths and ice packs, 627 
Chromic acid in Vincent's nn^ina, 2(i5 
in warts, 677 

Chrysarobin and ichthyol compound of 
Unna, 660 

in psoriasis, 65S, 659 
in ringworm of scalp, 654 
CJgnolin in psoriasis, 659 
Cinchona^ com]X)iind tincture of, in tubercu- 
lous indigestion, 24r) 
febrifuge. Hee Quineium. 
world supply, 105 
Cinchonidine in malaria, 10^1 
Cinchonine in malaria, 103 
substitute for quinine in malaria, 97 
Cinchophen in arthritis, chronic, 7r»l 
in catarrhal jaundice, 444 
in dysmenorrhea, 765 
in gout, acute, 3tS9 
chronic, 390 
in migraine, 636 
in rheumatic fever, 150 
in sciatica, 632 

Cinnamon oil in e,pidermo])hvtosis, ri52 
in flavoring liquid petrolatum, 43S 
Circulatory hormones in angina pectoris, 
54S 

in essential hypertension, 5()4 
Chculatory system, diseases of, 512 
Circumcision in chancroi<l, 60S 
Cirrhosis of liver, 44S 
ascites, 451 
diet, 451 
diuretics, 451 
iiovasurol, 451 
salyrgan, 451 
paracentesis, 451 
cinchophoiis as cause, 151 
dyspepsia, 450 
, general measures, 450 
diet, 450 

eradication of foci of inf(a*tioii, 450 
io^des, 450 

mineral waters (s])a treatment), 450 
hematemesis, 450 

hepatic insufficiency, treatnK'nt, 452 , 
itemog, 450 
surgical trcjrtment, 452 
Citric acid in angioneurotic edema an<l 
urticaria, 332 

Citrin in essential hypertension, 563 
Clendenning’s n^thod of administering 
digitalis in heart failure (modified), 532 
Cliiimtic bubo, 614 
Clonorchis sinensis, 2S1 
Cloves, oil of, in flavoring liquid petrolatum, 
438 

in intestinal fermentation, 412 
Clow's exercises in dysmenorrhea, 763 
Clute's preoperative use of iodine in thyro- 
toxicosis, 585 , , 

Coal tar, -crude, in eczema-dermatitis, 669, 

671 

in epidermophytosis, 652 
in pruritus of anal and genital n^gioii, 
680 

in ringworm of scalp, 654 


Coal tar, solution of, Jin eezema-tlermotitis, 
671, 672 
in psoriasis, 660 

Cocaine addiction, 687. Sc<» also Ofnum and 
cocaine addiction. 

Cocaine and arsenic trioxide in ’ lupUs 
erythematosus, 662 

and epinephrine solution in hiccup, 629 

and ni(?rcurochroino, 593 

in dysmenorrhea (intranasal therapy), 763 

in hay fever, topical application, 323 

in hydrophobia. 75 

in lime burns of eye, 726 

in nasal lavage, 426 

in prostatitis, 59S 

in iuhereiilous laryngeal pain, 247 

in urethritis, aeiite anterior, 5t)l 

in ^^ar1s, 677 

in yellow fever, 279 

to anesthetize cluineroidal uleer, 60S, 609 
Cocaine poisoning, 707 

alcohol as preventive, 70S 
barbital and phenobarbital in preven- 
tion and treatment, 70S 
stimulants, 70S 

toiiriii<iuet to prevent absorption, 708 
Coccidioidal granuloma, 122 
(’oeeitlioides immitis, 122 
Coccidiosis, 146 
(\»ec*idinrn »>viforine, 146 
CViecnliis, tincture of, in crab louse infesta- 
tion, <iS4 

C'od liver oil in arthritis, ebronie, 761 
in rickets, 33S 
in tetany, 350 
in tuberculosis, 240 
intestinal, 24S 
in ulcerative colitis, 430 
with viosterol in rickets, 339 
( *odeine in alcohol iwisoriing, 706 
in angina ])ectoris, 547 
in catarrhal fever, 27 
in delirium tremens, 766 
in drug addiction, Lanibcrt-Towns treat- 
ment, 690 

substitution tlieraiiy, (J93 
in dysmenorrhea, 764 
in her])(*H zosOir, (579 
in migraine, 63f> 
in mucous colitis, 429 
in pericarditis, 513 
in phlegmasia allia doleris, 759 
in pleurisy, 456 
in pneumonia, 131 
in pylorospasm, 40H 
in sciatica, 632 
in ulcerative colitis, 429 
ineompatibilitioR, 7S2 
vehicles, 7S2 

Clolchicum in gout, acute, 388 
chronic, 3tM) 

V€:hicleR and in(!ompatibi]itics, 784 
Cold, common, 24. See also Calarrfuil fever, 
(Vdeinan's diet in typhoid fever, 254 
Colic, renal, 624 
Colitis, mucous, 427 
diet, 429 

relief of constipation, 428 
removal of mucus, 428 
colonic irrifl^tions, 428 
treatment of colic, 42S 
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Colitis, nfucous 

treatment pf coliq, atropine, 429 
castor oil, 429 
colonic irrigations, 429 
hot applications, 429 
nonsp^ific proteins, 429 
retention oil enema, 429 
sedatives and analgesics, 429 
Colitis, ulcerative, 429 
* calcium and parathyroid, 431 
colic, 429 

hot applications, 429 
opiates, 429 
diarrhea, 430 
acntyltannic acid, 430 
bismuth betanaphthol, 430 
su})r«rbonato, 430 
calcium carbonate, 430 
glyciTophosphate, 430 
protsn, 430 
diet, 430 

intc'stinal oxygenation, 430 
local treatment, 430 
argyrol, 430 
coi>per sulphate, 430 
protargol, 430 
silver nitrate*, 430 
tannic acid, 430 

mcrcurochroine intravenously, 430 
specific therapy, 431 
surgery, 431 

vaccines and scrums, 430 
Collargol in trench fever, 230 
in urethritis, acute anterior, 592 
Collodion in anthraii, 17 
in epidermophytosis, (i52 
in erysipelas, fit) 
in psoriasis, fifiO 
Colloiiial co])per in coccidioidal granuloma, 
122 

lead in coccidioidal granuloma, 122 
mercury sulphide (Hille) m svphilis, 207 
('olonic anesthesia in labor fCwathracy), 741 
irrigations in mucous colitis, 428 
Coma, diabetic, 377 
Comedones, fi74 Sec also Acne. 

Common cold, 24. 8c*e also Catarrhal fetter 
Compopnd cathartic pill in drug addiction, 
Lambort-Towns treatment, 089 
Sceleth treatment, 092 
in malaria, acute form, 92 
effervescing powder. See Seidlitz povnler. 
glycyrrhiza powder, 430 
dosage for children, 430 
in constipation, 430 

solution of iodine. See LugoVz sdvlum. 
Congenital syphilis, 104 
Conneirs gentian violet^^ragacanth treat- 
metit of burns, 725 
Constipation, ^31 
abdominal massage, 433 
diet, 433 
a^, 4.33 
brap, 433 

contraindications for ^'roughage,” 433 
fipyllium, 4.33 
residue vegetables, 43.3 
water, 433 
dniflSf 435 
ame, 436 
apomeine, 437 


Constipation 

drugs, Bacillus acidophilus, 439 
cascara sagrada, 435 
isacen, 437 

liquid petrolatum, 437 

dose and administration, 438 
emulsifications, 438 
flavoring of, 438 
phenolphthalein, 430 
senna, 43b 
yeast, 439 
enemas, 434 * 

heat versus cold, 434 
oil of turpentine, cottonsce ’ 
anil soft soap, 434 
physiologic saline or sodi 
ate, 434 

retention oil, 434 
soapsuds, 434 
exercise, 433 
general treatment, 4.32 
habit, 433 
suppositories, 4.34 
glycerin, 434 

quinine dihydrochloride, 434 
Conviilcsccnt serum See Scrum. 
Convulsions in children, nonuremic, 479 
magnesium sulphate, 479 
Convulsions of whooping cough, 209 
Convulsions, puerperal, 752. See also 
Eclampsia. 

Corvulsive uremia, 402 
Ck)paiba in declining anterior urethritis, 590 
side actions of, 590 

Cojiper sulphate in achlorhydric anemia, 480 
in anemias of infancy, 487 
in arsenic poisoning, 099 
in aspidium poisoning, 312 
in bacillary dysentery, chronic, 01 
in blastomycosis, 121 
in chancroid, 009 
in coccidioidal granuloma, 122 
in epidermophytosis, 052 
in impetigo contagiosa, 050 
in secondary anemia, 484 
in ulcerative colitis, 430 
in white phosphorus burns, J727 
plus high-frequenev cfurrent in chan- 
croid, 009 

, to destroy snails, 285 
(^oriander oil in flavoring liquid petrolatum, 
438 

Coronary occlusion, 549 
barbital, .549 
chloral hydrate, 54 
digitalis, 549 
morphine, 549 
nitrites, M9 
oxj^en, 649 
rest, 5^ 
scopolamine, 549 
sodium bromide, 549 
theobromine and theophylline, 549 
treatment of complications, 550 
Corrosive acid puitioning, 695 
alkalis, W 

milk, egg white, starch, acacia, liquid 
' petrolatum, 'butter, 695 
morphine, 095 ' 

speci&l treatment of oxalic ocid cases, 
095 
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Corrosive acid polsooing 
stinmlants, 695 
CoiTosive alkali poisoning, 695 
^rrosive sublimate. See Mercimr chlmtk. 
Cottonseed oil in constipation, enema, 434 
retention enema, 435 
in mucous colitis (enema), 429 
Cough in catarrhal fever, 2(4 
Cough in tuberculosis, 245 
Cowperitis, gonorrheal, 599 
Cramps, stokers’, 772 
Oeolin in anthrax, 19 
Creosotal-Winthrop in tuberculosis, 243 
CrwHote in catarrhal fever, 30 
in leprosy, 85 
in tuberculosis, 242, 243 
^ phenylpropiomite. See Profioaote. 

Cresol, compound solution of, in acne, 675 
, in body louse infestation (for cloth- 
ing), 680 
in boils, 674 
in scabies, 682 

in vaginal douche in gonorrhea, 602 
in vulvovaginitis in infants, 605 
to disinfect drinking water, 285 
excreta, 259 
Cretinism, 566 * 
thyroid substance, 566 
dosage, 566 

end results (case reports), 567 
Crotalin in epilepsy, 645 
Croton oil and carbon tetrachloride in hook- 
worm disease, 308 

in malaria, comatose or delirious form, 
94 

Cucurbocitrin in essential hypertension, 563 
Cuflso in “early bird’* treatment of tajK*- 
worm, 290 

Cyanide poisoning, 699 

artificial respiration, oxygen, gastric 
lavage, hydrogen dioxi<le subcu- 
taneously, 699 
methylene blue, 700 
Cyst,. hydatid, 290 

Cystitis, 615. »Se(‘ also Urimiry tract infec- 
lions. 


Dakin’s solution in breast abscess i)ro])hy- 
laxis, 759 • 

in burns, tannic acici treatment, 722 
in vulvova^nitis of infants, 605 
Dandruff, 654. See also Seborrheic dernui- 

t%thS, ^ 

Danish treatment of *scabies, 682 
Davainea madag^scariensis, 287 
Debridement in burns, 721 
Decholin with synthaline in diabetes mel- 
litus, 

Deficiency diseases, 337 
Dehydration in eclampsia, 757 
Deliriuxd tremens, 765 
control of tremor, 767 
purgation, 766 
sedation, 766 

apomorphine and strychnine, 7uo 

cnloral hydrate, 766 

codeine, 766 * . 

intravenous injection cf hypertonic 

^ solutions, 766 

morphine and scopolamine, 766 


Delirium trmens 

sedation, paraldehyde, 766 

with chloral and f*odcino, 766 
use of carminative mixt«irc, 766 
wet brain, 767 

T'^olphinium in hcml kiiisr infest at ion,' 683 

Dengue. 37 

Dermal leishmaniasis, 80 
Dermatitis, arsphenamine, 203 
Dermatitis^ seborrheic, 054. See als6 
Schorrkeit dermatUis. 

Dermatitis venenata, 663. Se<« also Erzvma- 
dernuUUis and ivy jmsoninff, 
Ik^sonsitissutioD in ungioneiirotic (Hleiria and 
urticaria, 
in asthma, 326 
in eczema-dermatitis, 665 
in cpilejisy, t445 
in hay lever, 319 
I in migraine, 63t) 

in scrum scnsitivc'ncss, 780 
to quinine in malaria, (Ml 
in pneumetpia, 141 
to scrum in bacillary dywnfery, 59 
in cerebrospinal fc‘vcr, 33 
Devil’s grip, t>4 
Ik'xtrose. SooGIacose. 

Diabetes insipidus, 386 
amidopyrine, 387 
iiovasurol, 387 
pitiiitrin intranasally, 387 
subcutaneously, 386 
spinal puncture, 387 
Diabetes mellitus, 352 

and angina pectoris, 383 
Barach treatment, 368 
building up diet, 370 
computation of diet, 369 
necessary tables, 368 
. use of insulin, 369 
coma, 377 
.alkalis, 379 

circulatory stimulation, 379 
d»et, 380 
glucose, 377 
insulin, 377 

lav{igc and warmth, 378 
liquids, 378 
treatment, 377 
complications, 380 

arteriosclerosis anil heart disease, 381 
diarrhea, 381 

gastro-intestinal ilisturbances, 381 
intcTCurrent infections, 380 
pruritus and furunculosis, |382 
treatment, 380 
di(*tetics. 354 
alcohol, 356 
cause of acidosis, 354 
diabetic foods, 355 

differences between normal and diar 
* betic metabolism, 354 
fbod chart, 355, 356 
glycerin, 355 

increase in fat and its limitations, 354 
ita protein and its limitations, 354 
saccharin, 355 

starvation in pre-insulin davs, 355 
fasting trehtmeni, 371 ^ 

^ hospitM versus ambulatory treatm«at 
357 
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Diabetes mellitus 
in aAed, 382 
in children, 382 
in pregnancy, Ji83 
insulin and exercise, 373 

ahd revolution in treatment, 353 
edema, 374 
■ reactions, 372 
calcium, 373 
epinephrine, 373 
glucose, 372 
myrtillin, 373 
protein, 373 
refractory cases, 374 
technic, 372 
site of injection, 372 
with phos})hotungslic acid by mouth, 
372 

with procaine hydrochloride, 372 
Jo-slin treatment (moderate undernutri- 
tion plus small amounts of 
insulin), 357 
mild cases, 3(»() 
severe cases, 3(>l 

levulose (inulin— Jerusalcm arti(;hokes), 
371 

liver thera])y, 371 
miscellaneous treatments, 371 
myrtillin, 376 

Newburgh and Marsh and Petren 
treatment (high fat and low protein 
and carbohydrate diet), 371 
Sansum treatment (full nutrition plus 
large amounts of insulin), 362 
sulphur, 371 
surgery in diabetes, 3S2 
synthaline, 374 
as insulin sparer, 375 
dosage, 376 
wjth decholin, 375 
Diabetic foods, 355 

Diarrhea, acute, 710. Sec also Food poison- 
ing. 

Diarrhea in diabetes mellitus, 3S1 
Diarrhea, trench, 62 

Diathermy in asthma, 331 
in blastomycosis, 121 
in endocervicitis, uciitci gonorrheal, 604. 
in epididymitis, 507 
in hay fever, 325, 330 
in nephritis. 477 
in neurosypnilis, 192 
in pneumonia, 131, 134 
in sciatica, 632 

in thrombo-angiitis oblitCTans, 551 
in urethritis^ acute anterior, 505 
Dicbloramine m burns, 726 
Dicrocoelium dendriticum, 281 
Diet, Bulkley, 651 
Gerson, 243 
Hermannsdorfer, 243 
in alcohol poisoning, 705 
in arthritis, chronic, 761 
. in ascites of portal cirrhosis, 451 
in asthma, 330 
^in atony of stomach, 41 1 
in beriberi, 346 
in eedarrhal jaundice. 444 
in cOThosis ca liver, 450 
in constipation, 433 ^ 

in diabetes meuitus, '354r^57 


Diet in diabetic coma, 380 
in eclampsia, 758 
in eczema-dermatitis, 665, 666 
in epilepsy, 641 
in erythema multiforme, 651 
in essential hypertension, 561 
ill filariasis, 300 
in food allergy, 332-335 
in gallbladder disease, 446 
in gastritis, 413 
in gonorrhea in female, 601 
in gout, 3S0 
in heart failure, 528 
in hemorrhage of peptic ulcer, 427 
in hookworm disease, carbon tetra- 
chloride treatment, 314 
cheriopodium treatment, 306 
thymol treatment, 304 
ill hyperemesis gravidarum, 749 
in hyperinsulinism, 384 
in intestinal fermentation, 412 
in lead poisoning, 715 
in malnutrition, 395, 396 
in mucous colitis, 429 
in nephritis, 471 
in nervous indigestion, 406 
in obesity, 392-396 
in ])ollagra, 344, 345 
in i)eptic ulcer, Alvarez, 419, 420 
Jarotzky, 422 
Sippy, 417 
Smithies, 421 
in pinworm, 295 
in pylorosjiasm, 40S 
in HCiusickness, 7()S 
in seborrheic dermatitis, 655 
ill sprue, 16S 

in stone in urinary tract, 624 
in thvrotoxicosis, 578, 579 
ill tuberculosis, 243, 244 
intestinal, 248 
in ulcerative colitis, 430 
ill urethritis, acute anterior, 590 
Karell, 529 , 

ketogcnic, in asthma, 336 
in epilepsy, 641 
in urinary tract infections, /)22 
Saucrbruch, 243 

Diethylbarbituric acid. See Barbital, 
Diethylmalonylurea. See Barbital, 

Djgaleti in heart failure, intravenously, 535 
Digifoline in heart failuib, intravenously, 
535 

Digitalin in heart failure, 530 
Digitalis, dosage for children, 538 
in angina pectoris, 547* 
in aspidium poisoning, 312 
in auricular fibrillation, 516 
flutter, 520 
in beriberi, 346 

in cheiiopodium poisoning, 313 
in coronary occlusion, 549 
in drug addiction, Lambert-Towns treat- 
ment, 690 
in epileiisy, 639 
in essential hypertension, 562 
in heart failure, 529 
by mouth, 530 
by return, 534 
intravenously, 634 
in hypertrophy of heart, 528 ' 
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Digitalis in myocardial fatigue, 527 
in myocarditis, acute, 515 
chronic, 527 
in myxedema, 570 
in paroxysmal tachycardia, 522 
in pneumonia, 135 * 
in Rocky Mountain spotted fever, 154 
in stiitus epilepticus, 045 
in typhoid fever, 250 
preparations, 530 
toxicology, 537 

vehicles and incomjiatihilities, 7S4 
withjjuinine and pituitrin in pneumonia, 

Digitalization, definition of, 537 
Digitan in heart failure, by rectum, 531 
intravenously, 535 
Digitol in heart failure, 530 
Digitoxiii in heart failure, 530 
Diiodotyrosine in thyrotoxicosis, i)r(H>jM*ra- 
tiye use, 585 

DinitToiihcnol in obesity, 305 
Dionin in Sceleth treatment of addiction, 
692 

Diphtheria, 37 
antitoxin, 38 
as prophylactic, 40 

combined with insulin and glucose in 


Disinfection of excreta, 25H 

of skin, 773. Sec also' Skin dimnfeclion. 
Disinfestation methods (lieel, 0S5 
Di-sodiuni methylarsenate in malaria, 101 
Distomuni sibiricuni, 281 
Diuretic drugs, 475 
Diuretics in cirrhosis of liver, 451 
in heart failure, 53S 
DoIm'U’s solution in diphtheria, 47 
carriers, 47 

in I'pidernie sore throat, 05 
in mumps, 110 

Douche, hydrotherapeutic, in acute endo- 
eervieitis, t>04 
in i>uerperal sepsis, 100 
Douches, vtiginal, in gonorrhea, 002 
in vulvovaginitis in infants, 0()5 
Dover's i)owder in catarrhal fever, 26 
Draeuneulus medineiisis, 206 
l)r(‘ver‘s defatted antigen in tuberculosis, 
23S 

Dropsy, epidemic, 315. Scm' al.^o licriberi. 
Drug addiction. S(‘e and cocaine 

aadiciinn. 

Diulley's treatment of anthrax, 17 
Dumdum fever, 70. Se(‘ als(» Kala-azar. 
Duodenal drainage in gallbladder disease, 

no 


severe cases, 40 
deleterious effects, 41 
dosage and method, 30 
importance of early and liberal us<» 3S, I 
30 

sensitivity, intra<i(?rTnal t st, 41 
cardiac complications, 41 
carrier, significance, 48, 40 
treatment, 47 
argyrol, 47 
Dobell’s solution, 47 
gentian violet, 17 
kaolin, 47, 48 
mereiirochrome, 47 
saline irrigations, 47 
tonsillectomy, 4S 
* laryngeal, emergency relief, 42 
local treatment, 42 

throat irrigations with glue(»M 42 
paralysis, 42 

massage and strychnine, 42 
prophylaxis, 42 

quarantine, 42 • 

tonsillectomy apd immunity, 43 
toxin-antitoxin and toxoid projihylaxis, 42 
addition of alum, 40 
as substitute for Schick test, 45 
comparison, 43, 44 
deterioration, 40 

detoxification with sodium ricinole- 
ate, 46 

duration of immunity, 46 
percutaneous imdlmd of Lowen- 
stein, 46 

reimmunizaiion, 40 
serum sensitization, 45 
technic and reactions, 4^4, 45 
Diphyllolx)thrium cordatuin, 2S7 
latum, 287 

Diplococcus intracelliilaris, 30 
pneumoniae, 130 
Diplogonoporus grandis, 287 
Dipylidium caninum, 287 


tube feeding in hvperemesis gravidarum, 
751 

Duodenal ulcer, li t. See also Pcpiic nicer, 
Duotal in tuberculosis, 243 
Durham's teclmh^ wit! sulpharsphenaiiiine 
in congenital sypliili 19f> 

Dysentery, 19 
Dysentery, amebic, 50 
an.iyodin, 51 
arsenieals, 53 
aiireintdine, 51 
bismuth siibnitraU', 55 
enrbasonc, 53 
carriers, .50 

ehajiarro amargosa, 53 
ehiniiifoiv, 5*1 
chronic eases, 0! 
eomplicalions, 5<> 
eirietiTH*, 50 

III com])licating abscess of liver, 57 
intravenous us(-, 51 
toxicity, 52 
jpocae, 5(1 

by duodenal tube, 52 
by rectum, 51 
powdered, 50 
salcd-eoaled pills, 50 
kiirchi, 55 

oil of chcnopodiuni, 54 
c|uiiiine, 54 
rivranol, 50 
salicylic acid, 54 
stovarsol, 53 
t.reparsol, 53 
vioforni, 55 
yatreii-105, 51 
Dysentery, bacillary, 57 
apple diet, 60 
atropine, 58 
bacteriophage, 00 
cathartics, 58 I 

gliK'^se and saline parenterally, 
t kaolin and charcoal, 58 
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Dysenteiy, bacillary 

lactose, 58 
prophylaxis, 61 
serum, 58 
desensitization, 59 
dosage, 59 
efficacy, 59 
reactions, 59 

vaccines in prophylaxis, 61 
in treatment, 60 
orally, 60 
Huhcutuneously and intravenously, 
60 

Dysenteiy, flagellate, 62 

bismuth subnitrate, 63 
calomel and magnesium sulphate, 62 
dietary adjustment, 63 
emetine, 62 

enemas: argyrol, protargol, tannic 
acid, quinine, elienopodium oil, 63 
hydrochloric acid, 63 
methyleiM‘ blue, 63 
naphthalene, 63 
stoviu^sol, 63 
Dysinsulinism, 3S;i 
Dysmenorrhea, essential, 762 
iuialgesics, 764 
alcohol, 764 
opium, 764 

pyramidon, phenao(‘tin, and acetani- 
lid, 764 

salicylates, 764 
untispasmodics, 765 
atropine, 765 
benzyl benzoate, 765 
combined use of sedatives, analgesics, 
and antispasmodics, 765 
exercise, 763 
intranasal therapy, 763 
ovarian therapy, 765 
sedatives, 764 
surgical measures, 702 
Dyspepsia, 403. See also Indigestion, 
nervoust Pylorosintsm^ Ilyperchlorhgdriaf 
Hypochlorhydria^ Atmiyj InUsUnal f&r- 
mentation. 


“Early bird” treatment of tapeworm, 290 
Echinococcus disease, 290. See also Hydor 
(id cyst. 

lOchinostoma ilocanum, 281 
maluyanum, 28 1 
Eclampsia, 752 
. anesthesia at delivery, 756 
combined “confW'rvativc” 
methods), 755 
dehydration, 757 
diet, 758 
glucose, 755 

magnesium sulphate, 754 
management of convulsion, 757 
miscellaneous measures, 757 
liotunda method, 754 
sodium amytal, 755 
8tro|^noff method, 753 
surgical intervention* 75S 
Eczema maiginatam» 651 
Bczema-dennatltts, 663 
allergic factor, 665 

peroral adminiatraUon pf fieptoneS, 665 


Eczema-dermatitis 

allergic factor, prolonged boiling of mill^ 
and foods, evaporated or dried milk, 
TOat's milk, 667 

Sobee in milk sensitiveness, 666 
withholding of convicted food, 665, 
666 

focal infection as factor, 667 
local treatment, 667 
early stage, 667 

alkaline colloid bath, 668 
boric acid and zinc oxide powder, 
668 

dressing, 668 

calamine and zinc oxide lotion, 
668 

crude coal tar ointment, 669 
epinephrine to relieve itching, 
660 

lead or aluminum acetates, 668 
menthol and boric acid, 668 
potassium permanganate dress- 
ing, ()G7 

salicylic acid and zinc oxide 
powder, 668 

special antidotal measures in ivy 
IX)] soiling, 669 
chronic stages, 671 

ammoniated mercury and ooul 
tar, 672 

resorcinol, 671, 672 
salicylic acid and tars, 671 
sulphur and salicylic acid, 671 
subacute stage, 670 

Boeck’s paste, 671 * 

ichthyol and zinc oxide, 670 
Uissar's zinc paste, 070 
IJnna’s soft zinc paste, 670 
metabolic and endocrine factors, 664 
splenic extract, 664 
neurogenic factor, 664 
pyogenic and mycotic factors, 667 

wet antiseptic dressings, ammon^ 
ated mercury ointment, x-rays, 
ultraviolet rays, carbohydrate 
rtjstriction, 667 
types of skin, 067 

dry, ichthyotic type. 667 

avoidance of soap, use of 
greases, x-ray contraindi- 
cated, 667 

oily, seborrheic type, 667 

clietotherapy, sulphur, x-rays, 
667 


Edema, angioneurotic, 331 
therapy (two Edema, insulin, 374 

Edema of heart failure, 038 
Edema of nephritis, 466, 473 
Edema, war, 345. See also Heriheri. * 
Effervescing powder, com|)ound, in nephritis, 
477 

Effort syndrome, 512 

Eggleston method uf administering digitalis 
in heart failure, 530 ‘ 

Efijptiu disease. See Hookivorm disease. 
Electric blanket in neurosyphilis, 192 
Elephantiasis, 299, See also Filariasis. % 
Elliot vaginal bag in acute eadocervicitis, 604 
Emetics, list andf dosage, 699 
Emetine in amebic dysentery, 50 
in flagellate dysentery^ 62* 
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Emetine in liver abscess complicating amebic 
dysentery, 67 
in oriental sore, 80 
in sprue, 169 
Emphysema, 453 
Encephalitis, arsphenamine, 204 
Encephalitis lethargies, 646 
general measures, 647 
parkinsonism and upward rolling of 
eyes, 647 

harmalol hydrochloride, (>47 
' scopolamine, (V47 
stramonium, 647 
sedatives, 647 
treatment of sequelae, 647 

acrillavine, arsenic, atrf»pine, io- 
dides. 647 

trynan blue, vaccines, 64S 
Endamoeba histolytica, 429 
Endocarditis, 514 
hot or cold applications, 514 
opiates, 514 
rest, 514 

treatment as for sepsis, 514 
value of nons(>ecific therapy, vaccines, 
serums, salicylates, 514 
Endocarditis, gonorrheal, 599 
Endocervicitis, gonorrheal, acute, (>03 
Endocrine therapy in agranulocytosis, 510 
in angina pectoris, 548 
in asthma, 330 
in cretinism, 566 
in dysmenorrhea, 765 
in eczema-dermatitis, 664 
’ in epilepsy, 645 

in erythremia, 497 
in hay fever, 323 
in hemophilia, 505 
in hypertension, 564 
in myxedema, 568 
in nephrosis, 478 
in obesity, 394 

. in se<M)ndary anemia, 482 

Endometritis, ^e GoTurrrhea in femiUs. 
Entameba histolytica, 50 
carriers, 56 

Enteric fever, 251. See also Typhoid and 
paratyphoid fever. 

Entonon in angina pcictoris, 548 
Ephedrine in angina iwctoris, 541 
' in asthma, 328 ^ ■» 

in barbiturate j)oi.soning, 703 
in (liahetic coma, 379 
in hay fever, by mouth, 329 
topical application, 323 
in heart block, 525 

in nitritoid arqenical reaction, prophy- 
laxis, 202 

in whooping cough, 268 
vehicles and incompatibilitie.s, 782 

Ephemeral fever, 63 

Epidemic. See Uropey^ Enrephahlts^ JaHu- 
dice^ MeningitiSf Parotitis^ Pleurodynia^ 
^ and Sore throat. 

Epidermophyton inguinale, 651 
Epidermo^ytosis^ 651 
^'^ot lesions^ prophylaxis, 653 
dusting powders, 653 
fumigation of shoes, 653 
sterilization of clothing, 653 
treatment, 652 
. 54 


Epidermophytosis 

foot Lesions, trcaiinehi,’ aluminum acetate 
and boric acid, 653 
ethyl chloride spray, 653 
iodine, 652 

^Kitassium permanganate, 652 
remedies as for macular and 
scaling type, 652 
macular and scaling t>*pe, 652 
calomel, (^2 
mercurochromo, 652 
red mercuric sulphide, sulphur, and 
salicylic and Umzoic acids, 652 
salicylic acid and sulphur, 652 
Whitfield ointment, 652 
yellow mercuric oxide^ 652 
moist or macerated 652 
black wash, 652 

crude coal tar and zinc oxide, 652 
vesicular type, 651 

balsam of Peru and ether, (»52 
buri(t acid, 651 
co])[)cr sulphate, 652 
ether, 651 
iodine, 651 

I>ota6siutn permanganate, 651 
thymol and oil of cinnamon, 652 
trinitrophemol, 652 
Epididymitis, gonorrheal. 597 
Epidural injection of sodium chloride, tech- 
nic, 632 
Epilepsy, 637 
bromides, 63S 

concomitant use of strychnine, atropine, 
arsenic, digibilis, or sparteine, 039 
dosage, (>39 
efficacy, 638 

loss in* efficacy afto luminal, 640 
preparations, 638 
salt-free diet, (i39 
signs of overaction, 638 
dietetic treatment, 641 
ketogcnic diet, fHl 
in adults, 643, 644 
in children, (>41-643 
starvation, (541 
hygicriiic measures, 637 
luminal (pheiiobarbital), 639 
combination with bromides, CvlO 
deleterious effects, (540 
dosage and aclmini.st.ration^ (540 
effect on reH|^)onse to brotnides, (5-10 
efficacy, (539 

increase in aiitutLs on Mt4>pping the 
drug, 640 

success of second trial, (540 
miscellaneous remedies, 645 
sedatives, 638 
treatment of attack, 645 
of hy|:)eriiisuliniHm, (545 
of status epilepticus, 645 
Epinephrine in angina pectoris, 544 
in angioneurotic edema and urticaria, 332 
in arsphenamine encephalitis, 204 
in asthma, 328 

in coronary occlusion with heart block, 550 
in diabetic coma, 379 
in eczema-dermatitis, 669 
in hay fever, 323 
in heart block, 524 
hiccup, 629 
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Epinephrine in hyperinsulinism, 385 
in insulin reaction, 373 
in malaria, 103 
bilious vomiting type, 94 
in myocarditis, acute, 515 
m nit^itoid arsenical reaction, 202 
in paroxysmal tachycardia, 522 
in scrum disease, 336 
Epsom salts. See Magnesium svlpfuite. 
Ergosterol, irradiated. See Viosterol. 

Ergot aseptic in labor, third stage, 734 
in delirium tremens, 767 
in drug addiction, Lambert-Towns treat- 
ment, 690 

in labor, third stage, 734 
in postpartum hemorrhage, 735 
unofficial preparations, 734 
vehicles and incompatibilities, 782 
Ergotamine in thyrotoxicosis, 588 
tartrate in itching of iiortal cirrhosis, 450 
in labor, third stage, 734 
in migraine, 636 

Erlenmeyer mixture in epilepsy, 638 
Erysipelas, 65 
antitoxin, 67 
efficacy, 67 
technic, 68 
brilliant green, 66 
collodion, 66 
convalescent serum, 68 
ichthyol, 66 

immune serum, local use, 67 
iodine tincture, 66 
iron. 69 

local measures, 66 
magnesium sulphate compresses, 66 
mercurochrome intravenously, 69 
locally, 66 
milk injections, 69 
radiotherapy, 67 
recurrences, prevention, 69 
silver nitrate, 66 
sodium bicarbonate, 66 
systemic measures, 67 
ultraviolet irradiation, 66 
vaccines, 69 
Erysipeloid, 70 
serum, 70 
Erysipelothrix, 70 
Erythema multiforme, 650 

diet, fluid and catharsis, <i51 
local applications, 651 
Erythremia, 495 
acetylphenylhydrazinc, 496 
addisin, 496 
benzene ^(benzol), 496 
irradiation of long bones, 497 
phenylhydrazine hydrochloride, 495 
physiologic saline intravenously, 497 
potassium arsenite, 4% 
splenectomy, spleen diet, venesection, 497 
Ervthrol tetranitrate in angina pectoris, 543, 
544 

in essential hypertension, 562 
Escherich boric acid sac in thrush, 402 
Essential. See Dysmenorrhea, aertvaiuria, 
and ByperUnsion. 

Ether in asthma, rectally, 330 
ip botulism, 712 

in catarrhal fever, intramuscular injeo-| 
tioDs, 29 e I 


Ether in epidermophytosis, 651, 652 
in head louse infestation, 683 
in hiccup, 629 
in labor, 735 

in presence of eclampsia, 756 
in strychnine poisoning, 700 
in whooping cough, by rectum, 270 
intramuscularly, 269 
method of administering, 735 
Ether-oil anesthesia in labor, 741 
Ethyl acetate in head louse infestation, 684 
aminobenzoate in burns, 720 
in pinworm ointment, 295 
in pruritus of anal and genital region, 
680 

chloride in herpes zoster, 679 
in ringworm of foot, 653 
in warts, 677 

hydrocuprein. See OptocMn, 
morphine hydrochloride in Scelcth treat- 
ment of addiction, 692 
nitrite, vehicles and incompatibilities, 784 
Ethylene and oxygen in labor, 740 
Eucalyptol in catarrhal fever, 30 
Eucalyptus oil in malaria, 102 
ICuparyphium jassyense, 281 
Euphylline. See Theophylline ethylenedi- 
amine. 

Euquinine in malaria, 102 
Excreta, disinfection of, 258 
hjxercise in constipation, 433 
in coronary occlusion, 550 
in dysmenorrhea, 763 
in essential hypertension, 561 
in functional heart disturbances, 513 
in gout, 391 

in nervous indigestion, 406 
in obesity, 394 

in peptic ulcer (Alvarez), 420 
in premature systoles, 523 
in thrombo-angiitis obliterans, 551 
in varicose ulcer, 558 
veins, 554 

Exophthalmic goiter, 576. See also Thyro- 
toxicosis. 

Expectorants in catarrhal fever, 27 

Eye, lime burns of, 726 

Ey<»strain, ]irevention in seasickness, 768 


Farcy, 71 

l«’arr and Aldrich’s use of ^gentian violet in 
burns, 725 

Fasciola gigantica, 281 
hepatica, 281 
Fasciolopsis buskii, 281 
fuelleborni, 281 c 
Goddardi, 281 
rathouisi,. 281 

Fasting in <lrabetes inellitus, 355, 371 
in epilepsy, 641 
in obesity, 392 
Febricula, 63 

Feet, ringworm of, 651, 652 
Felsen’s treatment of ulcerative colitis, 430 
Felton’s antibody solution in pneumonia, 138 
Fermentation, intestinal, 412 
Fernan-Niulez’ treiitment of malaria, 91 
Ferric chloride and paraffin in ivy poisoning, 
670 

in erysipelas, 69 
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Feme chloride in malarial cachexia, 93 
in secondary anemia, 4S2 
in snake bite, 717 
in thrush, 402 
in varicose veins, 55-1 * 

v<jhicles and incompatibilities, 7S4 
citrochloride in secondary anemia, 482 
vehicles and incompatibilities, 785 
hydroxide in anemias of infancy, infra- 
pcritoncally, 487 
in arsenic poisoning, 099 
in lewisite skin burns, 460 
iodobehenate. Sec Ferro^ajodm. 
phosphate, soluble, v(»hicles and incom- 
patibilities, 784 

sulphate with magnesium oxide in arscmic 
poisoning, 099 
Ferrbsajodin in syphilis, 220 
Ferrous carbonate. See UUtud's piUs. 
mass. See VaUct's moM. 
saccharated, in anemias of infancy, 
487 

in secondary anemia, 481 
iodide, syrup of, vehicles and incompati- 
bilities, 784 


Food poisoning (acute djarrbea) 

rest, starvation, Huids pushed, 710 
supportive dru^, 711 
1‘ood values, charted, 356 
Fo<k1s, diabetic, 355 
Foot and mouth disease, 70 
Foot, Madura, 122 
Fordyce technic in neurosyphilis, 186 
1‘orcslier‘s injection treatment of varicose 
veins, 554 

Formaldehyde in fumigation of shoes in 
ringworm, 653 
in ivy |)oisoning, 670 
in Lake’s pigment, 247 
in thrush, 402 

in tuberculous lar\mgeal pain, 247 
in vafdnal douche in gonorrhea, (H)2 
to disinfect stools, 259 
with gelatin in burns, 724 
I Formic acid in selwrrheic dermatitis, 655 
I Foshay's antiserum in tularemia 251 
Fourneau-270 in African trypanosomiasis, 
234 

as prophylactic, 234 

Foiirneau-309 in African tryrianosoiniasis. 


lactate in secondary anemia, 481 
sulphate in acne, 674 
in boils, 673 

Fetal tissues in agranulo<;ytosis, 510 
Fever therapy in asthma, 331 
in chorea, 628 
in leukemia, 500 
in neurosyijhilis, 187 
in sciatica, 633 

in thrombo-angiitis oblit^^r^lns, 553 
in trench fever, 230 
Filaria bancrofti, 299 
loa, 299 
Filariasis, 299 

hot or cold apt)licatit)ns, 300 
morphine, 300 
reduction of fat in diet, 300 
sedatives, 300 
specific therapy, 300 
* surgical removal of Filaria loa, 300 
Finkelstein’s pooled i)lacenta] serum in 
measles, 115 

Fist’s gelatin-formaldehyde treatment of 
burns, 724 ^ 

Five-day fever, 230. See also Trench jever. 
Flagellate dysentery, 62. Sec also /Jysen- 
terj/, flxi^elMe. • . , r • 

Flukes, 281. See also under Inieslinal, Lucr, 
Ijung^ Blood. 

Flumenn in syphilis, 208 
Foci of infection, removal, in acne, t»74 
in arthritis,*chronic, 761 
in boils, 672 

in eczema-dermatitis, 667 


233 

as prophylactic, 234 

Fowler’s position in puerperal sepsis, KM) 
solution, arsenical neuritis following, 658 
in arthritis, chronic, 761 
in Bowman’s solution, 2()5 
in chorea, ()27 
in (jrythremia, 4% 
in leukemia, 500 
in malaria, 102 
in myxc<lcma, 570 
in psoriasis, 658 
in secondary anemia, 482 
in w’arts, 677 

Frambesia tropica, 274. See also Yawa. 
hYceman and Park’s method of immuniza- 
tion against measles With convalescent 
plasma, 115 

l^Yench antiserum in poliomyelitis, 145 
Fruit juices in scurvy, 342 
Finulin in bilharziasis, 284 
in granuloma inguinale, 614 
Fiichsin in infected burns, 726 
P'ulguration in warts, 670 
Fullers’ earth. See Kaolin. 

Fumigation of quarters in body louse infes- 
tation, 686 

Functional disturbances of heart, 512 
Fungus diseases, 120 
Funnel for oxygen administration, 133 
Furunculosis, 672. Sec also Boils. 
Furunculosis, diabetic, 382 
Fusospiiiilosis, 263. See also Vincent* s 
angina. 


in migraine, 635 
in peptic ulcer, 415 
in sciatica, 631 
Folliculitis, gonorrheal, 599 
Food allercy, 332 

dietotWapy, 332-335 
peptones by mouth, 335 
petrolatum, 332 x pym 

Food poisoning (acute diarrhea), 7 lU 
bumuth and phenyl salicylate, 710 
emesis and catharsis at once, 7iu 
paregoric, morphine, and atropine, 7iu 


Oai.e and Gale’s formula for metabolic 
rate, 584 

Gallbladder disease, chronic, 445 
gallstone colic, 447 
atropine, 447 
calcium chloride, 447 
carminatives, 447 
enemas, 447 
general anesthesia, 448 
* hot fomentations, 447 
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Gallbladder dlseasei chronic 

gallstone colic, indications for surgical 
intervention, 448 
morphine, 447 
pantopon, 447 
general measures, 446 
diet. 446 

metnenamine, 446 
olive oil, 446 
spa treatment, 446 
nonsurgical drainage (Lyon duodena] 
tube), 446 

Gallstones, 445. See also Gallbladder 
disease, chronic. 

Galvanic current in herpes zoster, 679 
Galvanocautery in glandular urethritis, 599 
Ganglionectomy, sympathetic, in thrombo- 
angiitis obliterans, 553 
Gangosa, 274. See Yaws. 

Gangrenous stomatitis, 4(X), 401 
Carton’s diet in typhoid fever, 254, 255 
Gas bums in chemical warfare, 456 

findings of Chemical Warfare Ser- 
vice, 459 

intratracheal medication, 458 
lewisite skin burns, 460 

excision of burned area, 460 
removal with sodium hy- 
droxide solution, 460 
treatment with ferric hy- 
droxide, 460 

local treatment of resi)iratory tract, 
456 

mustard skin burns, 460 

bathing and change of cloth- 
ing, 460 

boric acid solution in eyes, 
460 

local use of kerosene or 
carbon tetrachloride, 460 
' tear gaf, 460 

Gasoline in ivy poisoning,, 669 
Gasoline poisoning, 698 
Gas-oxygen analgesia in labor, 738 
Gastric atony, 411 
Gastric crisis, syphilitic, 193 
Gastric lavage. See Lavage, g^trijc. 

Gastric ulcer, 414. See also Pejitic ulcer. 
Gastritis, 413 
diet, 413 
drugs, 413 
lavage, 413 

Gastro-intestinal diseases^ 400 
Gastron in hypochlorhydria, 411 
Gaucheris disease, 487 
Gaultheria oil. Methyl salicylate. 

Gelatin and aoriflavine in gonorrhea, 593 
and formaldehyde in burns, 724 
in psoriasis, 659 

in varicose ulcer (Unna paste boot), 559 
Gellhom’s treatment of vulvovaginitis in 
infants, 605 

General paresis* See Syphilis of central 
nervous system. 

Genevri^’s injection treatment of varicose 
veins, 555 

Genital pruritus, 679. See also Pruritus, 
anal and genital. 

Geqito-urinaiy infections, 589 
Gentian, compound tincture of, as velude, 
785 • 


Gentian, compound tincture of, in tubercu- 
lous anorexia, 246 
extract of, in delirium tremens, 767 
violet in bladder irrigation, 621 
in burns, 725, 726 
in diphtheria carriers, 47 
in lavage of renal pelvis, 621 
in sepsis, 164 

in Strongyloides infection, 301 
in tlirush, 402 

German measles, 117. See also Measles. 

Germanin. See Bayer-fS05. 

Gerson diet in tuberculosis, 243, 244 

Giardiasis, 62 

Ginger in delirium tremens, 766 
in intestinal fermentation, 412 
in seasickness, 768 

with bismuth subcarbonate in typhoid 
fever, 256 

Glanders, 71 

Glandular fever, 64, 72 

Glauber’s salt. See Sodium svlphaie. 

Glaze’s cgg-yolk method of removing 
calamine lotion, 668 

Glomerulonephritis, 461. See also Nephri- 
tis. 

Glucose, administration of, 776 
intramuscular, 779 
intraperitoneal, 778 

intravenous, continuous (venoclysis), 
777 

intermittent, 777 
preparation of solution, 776 
of tubing, 777 
subcutaneous, 779 
in angina pectoris, 548 
in arsphenamine preparation, 199 
in bacillary dysentery, 58 
in barbiturate poisoning, 704 
in burns, 721 

in cerebrospinal fever, 32, 33 
in cirrhosis of liver, 452 
in delirium tremens, 767 
in diabetic coma, 377 
in diphtheria^ combined with antitoxid 
and insulin^ 40 
throat irrigations, 42 
in eclampsia. 755 ‘ 

combined ^^conservative” treatment, 
756 

dehydration treatment, 757 
liotunda treatment, 76^ 
in gastric hemorrhage, 426 
in hemorrhage of peptic ulcer, by mouth, 
427 

intravenously, 426 
in hepatic insufficiency 452 
in hyperemesis gravidarum, 749, 750 
by dupdenm tube, 751 
intravenously, 750 
rectally, 751 
in hyperinsulinism, 385 
in insulin reaction, 372 
in milk sickness, 118 
in pneumonia, 131 
intravenouslpr, 136 
with insulin, 137 
in seasickness, 769' 
in sepsis, 164 

by continuous venoclysig, 164 
in nnallpox, 166 
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Glucose in stokers’ cramps, 773 
in tetanus, 227 

in thyrotoxicosis, acute postoperative 
crisis, t587 

in v^icose veins, 555 

nutrient enema in peptic ulcer (Smithies), 

Glycerin and ichthyol in acute endocervici- 
tis, 604 

and protargol in acute endocervicitis, 604 
in Bowmah’s solution, 265 
in constipation, enema, 4;i4 
suppository, 434 
in diabetes mellitus, 355 
in eczema-dermatitis, 671 
in impetigo neonatorum, 650 
in ‘phenol poisoning, 696 
in puerperal sepsis (uterine irrigations), 
160 ^ 

in varicose ulcer (Unna paste boot), 559 
veins, 555 

vehicles and incompatibilities, 782 
with bismuth subcarbonatc in typhoid 
fever, 256 

to annoint lips in typhoid fever, 255 
Glyceryl trinitrate. See NUroglycmn. 
Glycyrrhiza, compound mixture (brown 
mixture) as vehicle, 785 
in cough mixture, 27 

compound powder, dosage for children, 
436 

in constipation, 436 
Goat^s milk in eczema -dermatitis, 667 
Goiter, adenomatous (so-called), 575 
Goiter, congenital, prophylaxis, 572 
Goiter, exophthalmic, 576. 8ce also Thyro- 
toxicosia. 

Goiter, simple, 570 
prophylaxis, 571 

comparison of method.^, 573 
effect upon incidence of congenital 
goiter, 572 
efficacy, 571 

• iodide added to municipal water 
supply, 571 

administered regularly in tablet 
fbrm, 571 

iodized table salt, 571 

hyperthyroidism and, 573 
treatment with iodides, 575 ^ - * 

Gold and sodium thiosulphate in lupus 
erythematosus, 662 
in tuberculosis, 238 
in psoriasis, 658 

trlbromide in whooping cough, 267 
as inhalaht, 268 

Golden’s method of administering carbon 
dioxide, 629 

Gonorrhea in female, 601 
acute endocervicitis, 603 

destruction of organisms, 603 
reduction of pelvic congestion, 604 
chronic endocervicitis, endometritis, 
salpingitis, “leukorrhea,” 604 
general management, 601 

antiseptics by mouth, 601 
correction of constipation, use of 
pad, 601 , , j 

rest, ^iet, fluids, oil of sandalwood, 
sedatives, 601 

local treatment at acute stage, 601 


Gonorrhea in female ' 

local treatment, argyrol, protargol, sil- 
ver nitrate. 602 

avoidance ol instrumentation in 
beginning, 602 

dusting powders externally, 602 
placed within vagina, 602 
painting parts with silver prepara- 
tions or mercurochromo, 602 
usjB of vaginal douches, 6()2 

cresol, potassium p^manganate 
or formalin prejmrations, (i02 
mercuric chloride dangerous, 
602 

prophylaxis, 6tX) 
treatment in chronic stagey 602 
urethral gland localization, <>02 
vulvoviiginal (Bartholin) gland locali- 
zation, 603 

Gonorrhea in infants. See V^kdiuomiQinilia 
of infants, 

Gdnorrhea in male, 589 

acute anterior urethritis, 5tX) 
acriflavine parenterally, 594 
diathermy, 595 
general management, 590 

antisc'ptics by mouth: nieth- 
enamine, methylene blue, 
hexyl resorcinol, 591 
ex>caine in painful urination, 
591 

rest, diet, fluids, supf)ort of 
parts, correction of consti- 
pation, 590 

general management, sitz baths, 
and hot soaks, 591 
soothing agents: oil of sandal- 
wood, arneol and santyl, 590 
two-glass test, 591 
local treatment, 591 
acriflavine, 593 

astringents contraindicated, 
594 

collargol, protargol and argy- 
rol, 5^ 

injection and irrigation tech- 
nic, 592 

mercurochrome, 593 
mercurophen, 594 
metaphen,’ 594 

pottissium permanganate, 594 
pyridiuro, 5il4 

mercurochrome intravenously, 594 
miscellaneous measures, 595 
chordec, 599 

declining anterior urethritis, 595 
duration of treatment, 590 
importance of continuing treat- 
ment, 595 

provocative silver nitrate irriga- 
tion, 596. 

stimulation of mucous mem- 
brane with cx>paiba, 596 
use of astringents, 595 
of sounds, 596 
epididymitis, 597 
calcium gluconate injections, 597 
epididymotomy, 597 
miscellaiieous measures, 597 
• scrotal irritants, scrotal immobilisa- 
tion, rubber band eontfpression, 697 
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Gonorrhea in male 

folliculitis and coiyperitis, 599 
glandular urethritis, 590 

dilatation, irrigation, galvanocau- 
tery, 599 

gonorrheal arthritis and endocarditis, 
599 

posterior urethritis, 597 
general measures, 597 
injections or irrigations, 597 
saline cathartics, oil of sandalwood, 
opiates, silver nitrate instilla- 
tion, 597 
prophylaxis, 599 

measures applied by exposed indi- 
vidual, 600 

by trained attendant, GOO 
packet^ 600 
prostatitiSj 598 

application of silver nitrate or iodine 
to verumontanum, 598 
catheterization and miscellaneous 
measures, 598 
prostatic massage, 598 
seminal vesiculitis, 598 

indications and contraindications 
for stripping, 598 
lavage, 598 

'^skillful neglect,*^ advantages, 590 

Gout, acute, 388 
cinchophen, 389 
colchicum, 388 
dietetics, 389 
morphine, 388 
neocinchophen, 389 

Gout, chronic, 389 
alkalis, 390 
cinchophens, 390 
colchicum, 390 
dietetics, 389 
exercise, 391 
hydrochloric acid, 390 
iodides, 390 
lithium salts, 390 
spa treatment, 391 
yeast, 390 

Granatum. See Pomegrarmie hark. 

Granuloma, coccidioidal, 122 

Granuloma inguinale, 612 

antimony sodium thioglycollate, 614 
thioglycollamide, 614 
fuadin, 614 
tartar emetic, 613 
May, 614 

Graves’ disease, 576. See also Thyrotoxico- 

sU. 

Gray oil in relapsing fever, 147 
in syphilis, 206 

powder. See Mercury with chalk. 

Grease bath in psoriasis, 658 

Grippe, 17. See also Catarrhal fever. 

Groin, ringworm of, 651 

Ground-itdi, 302. See also Hookworm 
dieeaee. 

Guaiacol benzoate in tuberculosis, 243 
carbonate in tuberculosis, 243 
in epididymitis, 697 
in gas bums of warfare, 458 
in tuberculosis, 243 

Guinea worm, 2w ^ 

mereurio chloride injection, 297 


Guinea worm 

native method of extraction, 297 
tartar emetic intravenously, 297 
Gutta percha in psoriasis, 659 
Gwathmey’s ether-oil anesthesia in labor, 
741 

Gynergen. See Ergotamine tartrate. 


IIapfkine vaccine in plague prophylaxis, 129 
Halibut oil in rickets, 339 

with viosterol in rickets, 339 
Haliver oil. See Halibut oil. 

Hands, ringworm of, 651 
Hands, sterilization of, 775 
Hansen’s disease, 80. Sec also Leprosy. 
Hirmalol hydrochloride in encephalitis 
lethargies, 647 

Ibirris* diet in hyperinsulinism, 385 
Hay fever, 318 

calcium and viosterol, 322 ' 
cocaine, butyn, alypin, 323 
endocrine therapy, 323 
ephedrine, by mouth, 329 
topical application, 323 
epinephrine, by spray, 323 
nitrohydrocnloric acid, 323 

comparison with desensitization treat- 
ment, 324 

dosage and eflBcacy, 324 
nonspecific proteins, S2l 
phenol, topical application, 323 
pollen filters and air conditioning, 325 
specific desensitization, 319 
deleterious effects, 321 
efficacy, 320 

methods of testing sensitivity, 319 
summary of present status, 321 
technic of desensitization, 319 
surgery, 323 

synephrine, topical application, 323 
topical applications, 323 
viosterol, 322 

x-ray, ultraviolet ray, diathermy, 325* 
330 

Head louse infestation, 683 
Heart block, 524 
atropine, 524 
barium chloride, 525 
* ephedrine, 525 

epinephrine, 524 « 

thyroid substance or thyroxin, 526 
Heart disease, chronic nonvalvular, 526 

hypertrophy and chronic myo- 
carditis, 527 

rationale of^digitalis in, 527 
myocardial fatigue, 527 
digitalis, 527 
reassurance, 527 

Heart disease in diabetes mellitus, 381 
Heart failure, 528 

acid salts as diuretics, 541 
analgesics, 528 
catharsis, 541 

diet and fluid intake, 528, 529 
digitalis, 529 

ambulatory ' patients infrequently 
seen, 532 

average dose method, 532 
choice of preparations. 530 
dendenmng method (modified), 532 
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Heart fjulure 

digitalis, clinical toxicology, 537 
dosage for children, 5.^ 

Eggleston method (dosage determined 
by body weight), 530 
intravenous administration, 53 1 
dosage, 535 
precautions, 536 
preparations, 535 
rate of action, 535 
maintenance dosage, 533 
meaning of “full digitalization,*' 537 
oral administration, 530 
rectal administration, 534 
Robinson, White, rlggleston, and 
Hatcher method, 532 
diuretics, 538 

mechanical measures for reduction of 
edema, 541 

novasurol as diuretic, 539 

comparison Math theophylline, 540 
toxicity, 540 

oxygen administration, 541 
quinidine, 541 
rest, 528 

salyrgan as diuretic, 539 
sedatives, 528 

strophanthin or oiibain, 536 
strophanthus by mouth, 536 

sublingual and perJingual routes, 53<>, 
537 

thyroidectomy, 541 
urea as diuretic, 541 
xanthine derivatives (theobromine, theo- 
bromine sodium sali(;ylate and 
theophy 11 inc ) , 538 
comparison of cffi(uicy, 538, 539 
value of subsequent treatment with 
same drug, 539 

Heart, functional disturbances, 512 

mental and physical adjustment, 512 
value of sedatives, 512 
Heart, hypertrophy of, 527 
digitalis, 528 
Heart, irritable, 512 
Heart, soldier’s, 512 
Heart, s]rphilis of, 178 
Heat stroke (sunstroke), 771 
cardiac stimulation, 772 
reduction of temperature, 772 
cold baiih, 772 

evaporation of water from body 
surface, 772 

ice rub and cold pack, 772 
water by rectum, 772 
rest., 772 • 

Heliotherapy in tuberculosis, 237 
Hematuria, essential, 622 
calcium, 623 

injection of horse serum, 623 
intrapelvic injections, 623 
surgical measures, 623 
Hemoglobinuiic fever, 23 
Hemolytic jaundice, 487 
Hemophilia, 504 

blood transfusion, 505 
liver therapy, 506 
ovarian therapy, 505 
sensitization witl\ protein, 505 
venesection, 505 
vitamin therapy, 506 


Hemorrhage from peptic ulcer, 425 
Hemorrhage, postpartum, 735 
Hemorrhage, pulmonary, 245 
Hemorrhagic disease of newborn, 506 

blood injection, 506 
triinsfusion, 5()(' 

compatibility of donor’s bloo<I not 
strictly necessary, 506 
Hemorrhoids, 440 
alcohol injection, 443 
pnlHniivl' measures, 440 
phenol injection, 443 
quinine and urea injection, 441 
surgical measures, 441 
Hemostatics in hemorrhage of peptic ulcer, 
426 

Henderson’s carbon dioxide and air mixture 
in whooping cough, 268 
Hendon’s technic of venoclysis, 164, 778 
Henoch’s purpura, 502. See also Pur^mra. 
lR*ran and Saint-Girons method of sensitiza- 
tion to quinine, 96 

Hermannsdorfer diet in tuberculosis, 243, 
244 

Heroin addiction, 687. See also Ofritim aiid 
cocaine addwium. 

Herpes zoster, (>78 
anul^esies, r»79 

dusting poM'dcr and protect ive dressing, 

679 

ethyl chloride, 679 
galvanic current, 679 
))arafiin, 679 

paravertebral novocain injections, 679 
pituitrin, 679 

sodium iodide intravenously, 679 
Herpetic stomatitis, 4(K) 

Herxheimer reaction, 203 
Heterophyes heterophyes, 281 
Hexamethylenetetramine. Sec Mcihenam- 
inc. 

llexylresoreiiiol and urolropin, ti20 
and sodium bicsirbonate, 620 
in liookM'orm disease, 311 
in pin worm, 295 
in round-worms, 293 
in skin di.sinfeclion, 775 
in urethritis, aeiiU* anterior, 591 
in urinary tract infc'ctions, 619 
in Vincfmt’s angina, 265 
in whipMwrn, 2t)6 
toxi(tology, 293 

Heyn's method of rectal administration of 
sodium salicylate, 149 
Hiccup, 628 
carlnin rlioxide, 629 
eocainization, 629 
fluids, 629 

household remedies, 629 
lavage, 629 

phrenic nerve operations, 629 
sedatives, 629 

High blood pressure. Bee Hypertension^ 
esaeolial. 

High-frequency current in chancroid, 609 
in lupus erythematosus, 661 
Hives, 331. See also Anafioneurolic edema 
and urticaria, 

Hodgkin’s lUsease, 500 
e arsenic, 501 
irradiation, 501 
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Hodgkin’s disease 
serum, 501 
surgery, 501 

Hofbauer's breathing exercises in asthma, 
330 . 

Hoffmann's anod 3 mc. See Ether, compouml 
spirits of. 

Hog stomach preparations by mouth in 
pernicious anemia, 492 
Holocaine in lime burns of eye, 726 
Hood, protective, in plague, 129 
Hool^oxm disease, 301 
betanaphthol, 310 
dosage and efficacy, 310 
toxicity, 313 
carbon tetrachloride, 307 

action against round-worm, 309 
addition of chenopodium for ankyl- 
ostomes, 310 

for round-worms, 309, 316 
advantages, 309 
administration, 308 
contraindications, 309 
dosage, 308 
purgation, 308 

rest and quiet unnecessary, 309 
toxicity, 310, 313 
chenopodium oil, 305 
action against round-worm, 306 
addition of chloroform, 306 
comparison with thymol, 306 
diet, 306 

dos^e and administration, 305 
preliminary purgation, 306 
simultaneous purgation, 30(> 
toxicity, 313 
hexylresorcinol, 311 
prophvlaxis, 311 
tetrachlorethylene, 311 
thymol, 303 

action against round-worm, 305 
comparison with chenopodium, 306 
dosage and efficacy, 304 
magnesium sulphate before and after, 
303 

mixture with lactose or sodium bi- 
carbonate, 304 
toxicity, 304, 313 

Hormones, circulatory, in angina pectoris, 
548 

in essential hypertension, 564 
Hot-air fever therapy in neurosyphilis, 192 
Hot-bath fever therapy in neurosyphilis, 192 
Huntoon’s antibody solution in pneumonia, 
137 

Hydatid cyst, 290 

drugs, surgery, a;-ray, 291 
prophylaxis, 291 

Hydnoc^us oil. See CMvlmooqra oU, 
Hydrastimne hydrochloride in tuberculous 
pulmonary hemorrhage, 246 
Hydrastis in tuberculous pulmonary hemor- 
rhajse. 246 

Hydnodid acid, ssrrup of, in catarrhal fever, 
27 

in chrome arthritis, 761 
vehicles and incompatibilities, 784 
Hydrochloric acid in achlorhydric anemia, 
486 

in aqgioneurotic ^ema and urticafia, 
332 


Hydrochloric acid in flagellate dysentery, 63 
in gout, 390 

in h 3 q)eremesis gravidarum, 752 
in hypochlorhydria, 410 
in lead poisoning, 715 
in nephritis, 474 
in pellagra, 345 
in pernicious anemia, 496 
in secondary anemia, 484 
in tuberculous indigestion, 246 
incompatibilities, 782 
vehicles, 782 

with calcium in tetany, 349 
with pancreatin in sprue, 169 
Hydrocyanic acid in louse fumigation, 686 
Hydrogen dioxide in balanitis, 612 
in burns, 725 
in . cyanide poisoning, 699 
in sterilization of hands, 776 
in stomatitis, 401 
in tetanus, 225 

with arsphenamine in Vincent’s angina , 
264 

peroxide. See Hydrogen dioxide. 
Hydrophobia, 72 
early cauterization, 74 
Negri bodies, 72 
Pasteur treatment, 74 
postvacciiml paralysis, 75 
prophylaxis, 74 
symptoms in dog, 73 
in man, 73 
treatment of dog, 74 
of human. 74 
in developed case. 76 

Hydrotherapeutic douche in acute endo- 
cervicitis, 604 

Hydrotherapy in asthma, 330 
Hyman and Kessel’s study of results of 
medical treatment of thyrotoxicosis, 580- 
682 

Hymenolepis diminuta, 287 
lanceolata, 287 

nana, 287 * 

Hyoscine. See Scopolamine. 

Hyoscyamus in drug addiction, Lambert- 
Towns treatment, 689 * 

in dysmenorrhea, 765 
in urinary tract infections, 616 
•in ^hooping cough, 267 
vehicles and incompatibilities, 785 
H 3 rperchlorhydria, 409 
sodium bicarbonate, 409 
Hyperemesis gravidarum, 749 
abortion, 749 

diet, sedatives and gtbeose, 749 
addition of glucose, 750 
treatment of mild cases, 749 
of moderately severe cases, 750 
of pernicious group, 750 
importance of fluids, 751 
miscellaneous measures, 751 
acids and alkalis, 752 
duodenal tube fading, 751 
nervous dement, 751 
rectal feeding, 751 

Hjrpexglycemia, 352. See" also Diabetes 
mellUtts, 

Hyperittstflinto, 383 ‘ • 
caffeine, 385 
dietetics, 384 • 
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Hyperinsulinism 
epinephrine, 385 
glucose, 385 
pituitrin, 385 
surgery, 385 
thyroid subst^ince, 385 

Hyperpiesis, 559. See also Ily/Hriensmu^ 
essential. 

Hypertension, essential, 559 

cathartics, 561 
cucurbdeitrin, 563 
diet, 561 
digitalis, 562 
hyperventilation, 564 
iodides, 562 

muscle extracts (circulatory hormones), 
564 

rest and exercise, 560 
sedatives, 561 

treatment of apoplectic stroki-, 564 
vasodilators, 562 
venesection, 561 

Hypertension of nephritis, 468, 479 

Hypertensive cardiovascular-renal disease, 

559. See also Hyj)ertensiony essential. 

Hyperthyroidism. 8e<; Goiter and Thyrn- 
toxicosis. 

Hypertrophy of heart, 527 
digitalis, 528 

Hyperventilation in essential hypertension, 
564 

Hypochlorhydria, 409 
(figestive ferments, 411 
hydrochloric acid, 410 

alkali-forming diet with, 41 1 
method of administration, 410 
mode of action, 410 

Hsrpochromemia, idiopathic, 485. alsf» 
Anemiat simple achlorhydric. 

Hypodermoclysis in eclampsia, Itotunda 
treatment, 754 

Hypoglycemia, 383. See also Hyperinsulin- 
ism. 

• Hypothyroidism (myxedema), 567 

Hypothyroidism without myxedema, 570 

H 3 rpoth 3 fToidism of nephritis, 471, 478 


IcHTHTOL and glycerin in acute endoi^;r- 
vicitid, 604, 

in eczema-dermatitis, 671 
in erysipelas, 66 
in lupus erythematosus, 661 
in psoriasis, 660 

Immunotransfusito in scarlet fever, 157 
in sepsis, 164 
Impetigo contagiosa, 649 

ammoniat^ mercury, 649 
copper and zinc sulphate (I’eau d'Ali- 
bour), 650 
dusting powder, 649 
j;lycerin, 650 
u>dine, 650 
salicylic acid, 650 
silver nitrate, 649 

Incompatibilities of principal drugs, 780 
Indigestion,. 403. See also Indigestion^ 
nervous, Pylorospasm, Hy^chl^hydiw, 
Hypochlorhydria, Atony, Intestinal fer- 
mentation. 


Indigestion, nervous, ^403 

.Alvarez’ treatment, 404-407 
diet, 406 

smooth diet list, 406, 407 
drugs, 407 
alktilis, 407 
rarrni natives, 407 
strychnine, 407 
tonics and bitters, 407 
I>hysical tlierapy, exercise, and mas- 
sage, 406 

psychotherapy and mental anti physitsa! 

nygienc, 4(H 
rest-, 404 

securing sl(*ep, 405 
amytal, 405 
barbital, 405 
carbrornal, 405 
chloral, 406 
phenobarbital, 405 
Indigestion, tuberculous, 246 
Induction of labor, 728 

ciistor oil, quinine, and pituitrin, 728 
indications for, 728 
tochiiic, 728 

ntujal use of pituitrin, 728 
Quinine idiosyncrasy, 729 
thvmophysin, 729 

Infantile paralysis, 143. Sec also Polio- 

myelitis. 

Infectious diseases, 17 
Infectious jaundice, 75 
Infiltration meihotl of treating le]jrosy, 88 
Influentia coeli, 25 

Influenza, 24. St^e also Catarrhal fever. 
Inhalants in asthma, 330 
in catarrhal fever, 30 
in laryngitis, 453 
in whoo])ing cough, 268 
Insulin and exercise, 373 
edema, 374 

in angina pectoris, 548 
in dial>etes. See IHafietes meUUus. 
ill dialietic coma, 377 
in tliphtberia, combined with antitoxin 
iuici glucose, 40 
in eclampsia, 755 
in hemorrhjigic retinitis, 382 
in hyperemesis gravidarum, 751 
in malnutrition, 397 
in opium and cocaine addiction, 694 
in pneumonia, following glucose, 137 
reactions, 372 
technic, 372 

Interstitial keratitis, 194, 195 
Intestinal fermentation, 412 
Bacillus acidophilus, 412 
carminatives, 412 
diet, 412 

intestinal antiseptics, 412 
Intestinal flukes, 281 
betanaphthol, 281 
carbon tetrachloride, 281 
chloroform, 281 
thymol, 281 

Intesti^ oxsrgenation in ulcerative colitis, 
430 

Intestinal tubemiloais, 248 
Intestinal worma, 286 

Iiatradennai test for sensitivity in bay 
fever, 319 
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Intramuscular administration of alucose, 779 Iodine in thyrotoxicosis, acute postoperative 
Intranasal therapy in dysmenorrhea, 763 crisis, 587 

Intraperitoneal administration of glucose, medical treatment, 583 
778 preoperative use, 585 

Intravenous administration of glucose, con- in tuberculosis, i42 

tinuous, 777 in Vincentes angina, 265 

intemittent, 777 plus serum in cerebrospinal fever, 34 

Inulin in diabetes mellitiis, 371 Iodine poisoning, 705 

lodalbin in syphilis, 220 demulcent drinks, 705 

Iodides in actinomycosis, 120 lavage with starch solution, 705 

in aortitis, 177 sodium thiosulphate, 705 

in apoplectic stroke, 564 treatment of final depression, 705 

in arthritis, chronic, 761 use of emetics. 705 


m asthma, 328 
in blastomycosis, 121 
in Castellani’s yaws mixture, 276 
in catarrhal fever, 27 
in cirrhosis of liver, 450 
in coccidioidal granuloma, 122 
in congenital goiter prophylaxis, 572 
in encephalitis lethargica, 647 
in epididymitis, 597 
in essential hyjKirtension, 502 
in gout, 390 

in herpes zoster (intravenously), 679 
in lead poisoning, 715 
in malaria, 103 

in simple goiter, prophylaxis, 571 
treatment, 575 
in sporotrichosis, 122 
in syphilis, 218 
cardiac, 178 
congenital, 195 
of liver, 178 

in thrombo-angiitis obliterans, 551 
in thyrotoxicosis, acute iiostoperative 
crisis, 587 

preoperative use, 580 
in tuberculosis, 242 
in yaws, 270 
organic, in syphilis, 220 
substituted for Lugol’s solution in prepa- 
ration for thyroid surgery, 586 
to render biniodide of mercury soluble, 
205 

toxicity, 220 

vehicles and incompatibilities, 783 
Iodine and alcohol douche in puerperal 
sepsis, 160 

and sulphur in rheumatic fever, 153 
in antiseptic preparation of vulva, 730 
in atropine ixiisoning, 704 
in boils, 673 

in endocervicitis, acute gonorrheal, 603 
in epidermophsrtosis, 651 
in erysipelas, 66 
in impetigo contagiosa, 650 
in lead poisoning, 715 
in leprosy, 84, 85 
in lupus erythematosus, 662 
in plague, 128 
in prostatitis, 598 
in ringworm of foot, 652 
of scalp, 654 

in simple goiter, prevention, 571 
treatment, 575 
in skin disinfection, 774 
in snake bite, 717 
in spider bite, 719 

in U^us) 22?^ ^ 


lodism, 220 

Iodized table salt and hyperthyroidism, 573 
in prevention of simple goiter, 571, 
574 

lodobismitol in neurosyphilis, 213 
in syphilis, 211 

Todocasein in prevention of simple goiter, 571 
in syphilis, 220 

Iodoform emulsion in bubo, 610 
gauze in bubo, 610 
in chancroid, 607 
in gas burns of warfare, 458 
in tuberculous laryngeal pain, 247 
Todostarinc in prevention of simple goiter, 
571 

in syphilis, 220 

Ipecac in amebic dysentery, 50 
in anthrax, 19 
in arsenic poisoning, 699 
in Bowman’s solution, 265 
in catarrhal fever, 27 
in drug addiction, Pettey treatment, 691 
vehicles and incompatibilities, 784 
Iron and ammonium citrate in achlorhydric 
anemia, 486 

in pernicious anemia, 494 
in secondary anemia, 481 
vehicles and incompatibilities, 782 
cacodylate in secondary anemia, 482 
citrate green in secondary anemia, 481 
in achlorhydric anemia, 486 
in anemias of infancy, 486 
in chlorosis, 485 
in erysipelas, 69 • 

in lichen planus, 657 
in malaria, bilious vomiting tyjie, 94 
In malarial cachexia, 93 
in nervous indigestion, 4Q7 
in pernicious anemia, 494 
in secondary anemia, 480 
in typhoid fever, 258 
reduced, in achlorhydric anemia, 486 
in secondary anemia, 481 
Irradiated ergosterol. See Viosterol. 
milk in rickets, 340 
yeast in rickets, 340 

Irrigations, colonic, in mucous colitis, 428 
of bladder, antiseptics for, 621 
Irritable heart, 512 
Isacen in constipation, 437 
Itching in catarrhal jaundice, 444 
m chickenpox, 35 

in dermatoses See the various diseases 
of the skin, 

in diabetes mellitus, 382 
in measles, 113 , 

in pinworm infestation, 295 
in portal cirrhosis, 450 
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Itching in scarlet fever, 155 
in serum disease, 33<3 
in smallpox, 16() 
in urticaria, 332 
of ano-genitai region, 6Y9 
Ivy poisoning, 669 

benzoyl peroxide, 670 
ferric chloride and paraffin, 670 
formaldehyde and phenol, 670 
lead, 669 

sodium' sulphite an<l phenol, 669 
washing and rinsing affected part, 669 
whole blood injections, 670 
zinc sulphate, 670 


Japanese River fever, 205 
.Tarotzky treatment of peptic ulcer, 422, 423 
Jaundice, arsphenamine, 204 
Jaundice, catarrhal, 443 
ammonium chloride, 444 
calcium, 444 
calomel and salines, 444 
cinchophen, 444 
diet, 444 

duodenal drainage, 444 
hot applications, M4 
Jaundice, classification, 443 
Jaundice, epidemic, 75 
arscnicals, 76 
bismuth, 76 
tartar emetic, 76 
Jaundice, hemolytic, 487 
Jerusalem artichokes in diabetes mellitus, 
371 

Jockey strap itch, 651 

Joslin treatment of diabetes mellitus, 357- 
362 


Kala-azar, 76 

amino stiburea, 79 
neostibosan (von Ileyden 693b), 79 
pentavalent antimony compounds, 78 
reactions, 80 

silver nitrate in cancrum oris, 80 
stibamine glucoside (neostam), 79 
stibenyl, 79 

stibosan (von Heydcn 471), 79 
tartar emetic by rectum, 78 * 

intramu^ularly, 78 
intraperiton eally, 78 
intravenously, 77 
dosage, 77, 78 
preparation, 77 
reactions, 77 
urea stibamine, 79 
stibol, 79 

Kallikrein. See Paduiin. 

Kalmarid. Sec Polamum mercuric iodide, 
Kamala in ‘'early bird” treatment of tape- 
worm, 290 

Kaolin and charcoal in bacillary dysentery, 
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in cholera, 20 
in diphtheria carriers, 47 
in strychnine poisoning, 701 
Karell met in heart failure, 529 
Keratitis, interstitiiil, 194, 195 
Kern’s injection treatment of varicose veins, 
555 


Kerosene in head louse infestation, 683 
in mustard gas skin burns, 460 
to destroy mosquito larvae, 280 
Kerosene poisoning, 698 
Kessel and Hyman’s study of results of 
medical treatment of thyrotoxicosis, 580- 
582 

Ketogcnic diet in asthma, 330 
in epilepsy, 641 
in urinary tract infection, 622 
Kidneys, diseases of, 461 
Kidneys, stone in, 623 
lung’s treatment of eclampsia, 75f3 
Kolmer’s serum treatment of plague, 126 
Koplik's siiots, 1 12 
Krause’s treatment of anthrax, 18 
Krysolgan in lupus erythematosus, r>(i2 
Kurchi in lunebic dysentery, 55 
Kyes* chicken serum in pneumonia, 139 


liABOK, anesthesia in, 735. Se«* also 
atetrical anesthesia. 
antiseptic preparation of vulva, 729 
first stage, quinine in, 731 
induction of, 72S 

second stage, pituitrin (or pitocin) in, 732 
third stage, ergot and pituitrin (or 
pitocin) in, 734 

liucarnol in angina pectoris, 548 
Lactic acid in Lakeys pigment, 247 
in lupus erythematosus, 662 
in nuicocutaniious leishmaniasis, 80 
to shorUm diphtheria quarantine, 42 
Ijactose and Bacillus acidophilus in consti- 
liation, 440 

and thymol in hook-worm disease, 304 
in bacillary dysentery, 58 
in hyperemesis gravidarum^ 750 
in mercuric chloride poisoning, 697 
in Strongyloides infection, 301 
with calcium lactate in tetany, 349 
Lactrodectus mactans, 718 
Laennec’s cirrhosis. See Cirrhosis of liver. 
T.<akc’s pigment in tuberculous laryngeal 
pain, 247 

Lambert-Patterson treatment of mercuric 
chloride ]>oisoning, OIK) 

Lambert-Towns treatment of drug addic- 
tion, 689 

Lambert's co<ieine substitution therapy in 
drug addiction, 693 
Lamblia intestinalis, 62 
Lambliasis, 62 

Larkspur in head louse infestation, 683 
Laryngitis, 453 
compresses, 453 
control of cough, 453 
inhalants, 453 
nitric acid, 453 
rest, 453 

Lassar's zinc paste in eczema -dermatitis, 
670 

Lavage, colonic, in eclampsia, Rotunda 
treatment, 754 
in eczema-dermatitis, 665 
in mucous colitis, 428 
gastric, in acetanilid, antipyrine and 
phenacetin poisoutiig, 707 
0 in arsenic poisoning, 699 
in aspirin poisoning, 707- 
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Layojge, gastric, in cyanide poisoning, 699 
in diabetic coma, 378 
in eclampsia. Rotunda treatment, 754 
in gastritis, 413 
in niccup, 629 
in iodine poisoning, 705 
in mercuric chloride poisoning, 697 
in morphine poisoning, 702 
in pylorospasm, 409 
in strychnine poisoninff, 701 
in wood alcohol pcnsoning, 706 
through nose in gastric hemorrhage, 426 
in hemorrhage of peptic ulcer, 426 
of renal pelvis, antiseptics for, 620 
seminal vesicular, 598 
Laudanum. See Opium, tincture of. 
Lawson's method of giving ipecac by rectum, 
51 

Lead acetate in eczema-dermatitis, 668 
in urethritis, declining anterior, 596 
and opium wash in ivy poisoning, 669 
in coccidioidal granuloma, 122 
subacetate in eczema-dermatitis, 671 
Lead poisoning, 713 

elimination of lead, 715 

acids to promote abstraction of 
calcium, 715 

atropine and papaverine, 715 
calcium-poor diet, 715 
iodine, 715 

parathyroid extract, 715 
saline cathartics and mineral oil, 
716 

sodium bicarbonate, 715 
treatment of paralysis, 716 
xanthine diuretics, 716 
mobilization of lead in acute cases, 714 
alkaline diet with calcium 
gluconate, 715 

calcium chloride intravenously, 
714 

magnesium sulphate, 714 
morphine and atropine, 715 
nitrites, 715 

L'eau d'Alibour in impetigo contagiosa, 650 
Leche de Higucron in whipworm, 296 
Leishmania donovani, 76 
infantum, 76 
tropica, 76 

Leishmaniasis, dermal, SO 
Leishmaniasis, mucocutaneous, 80 
Leishmaniasis, visceral, 76. See also Kala- 
amr. 

Lemon oil in flavoring liquid petrolatum, 
438 

Lepra, 80 
Leprosy, 80 

chaulmoof^ra esters with fatty acids and 
iodine^ 84 

with iodine and creosote, 85 
with olive oil and creosote, 85 
oil land camphor, 83 
history, 82 

drugs oiiiher than chaulmoogra, 89 
leprosy fever and acute eruptions, 86 
Mercado mixture, 85 
, Muir's principles of treatment, 87 
planoha or infiltration treatment, 88 
Leptospira icterohemorrhagiae of Noguchi, 
7» ^ . 

^kteiroiaei|,277 


Leukemia, 497 
acute, 498 
chronic, 498 
benzene (benzol), 498 
effectiveness, 498 
dangers, 499 
dosage, 499 
blood transfusion, 500 
Fowler's solution, 500 
irradiation of spleen and long bones, 498 
malarial therapy, 500 
serum, 500 

Leukorrhea. See Gonorrhea in female. 
Ijevulose in diabetes niellitus, 371 
Levy’s enema in constipation, 434 
technic of rectal digitalization in heart 
failure, 534 

Lewisite skin bums, 460 
Lice, 710 

iKidy louse infestation, 685 

disinfestation of clothing, 685 

by disinfectant solutions, 686 
by heat, 685 
of troops, 685 

application of naphthalene 
grease, 685 

bathing and shaving, 685 
fumigation of quarters and gear, 
686 

important principles in prophy- 
laxis, 685 

crab louse infestation, 684 

ammoniated mercury, 684 
mercuric chloride and alcohol, 684 
and vinegar, 684 
mild mercurial ointment, 684 
tincture of cocculus and alcohol, 
684 

xylol, 684 

yellow oxide of mercury, 684 
head louse infestation, 683 
ethyl acetate. 684 
kerosene and olive or cottonseed 
oil, 683 

larkspur (delphinium), 683 
xylol, alcohol, and ether, 683 
Lichen planus, 656 « 

arsenic, mercury, iron, 657 
bismuth salicylate intramuscularly, 657 
• x-ray, 657 

Lichtenstein's dried serum method in 
measles, 115 * 

Licorice. See Glycyrrhiea. 

Light therapy in acne, 675 
in agranulocytosis, 51 1 
in anemias of infancy ,^487 
iu asthma, 330 
in eczema-dermatitis, 667 
in erysipelas, 66 
in hay fever, 325, 330 
in lupus erythematosus, 661 
in lymphogranuloma inguinale, 615 
in malaria, 103 
in psoriasis, 660 
in purpura, 504 
in rickets, 339 
in tetany, 350 
lAmti bums of eye, 726 
Lime chloride to disinfect excreta, 258 
juice in scurvy, 342 * 

. sulphurated, in warts, 677 
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Lime to destroy snails, 285 
water, vehicles and incompatibilities, 782 
Linseed poultice in boils, 674 
Lipemia of nephritis, 470 
Lipic^ol in asthma, 331 
Lipoiodine-Ciba in s>i)hilis, 220 
Lipovaccines in pneumonia prophylaxis, 142 
Liquor cresolis. See Cresol^ comjiound 8<)lu- 
lion of. 

Lithium salts in gout, 390 
Liver abscess in amebic dysentery, 57 
Liver, cirrhosis of, 448. See also Cirrimsiis 
of liver. 

Liver diet in anemias of infancy, 487 
in asthma, 331 
in diabetes mellitus, 371 
in hemophilia, 506 
in pellagra, 345 
in pernicious anemia, 489, 490 
in purpura, 504 
in secondary anemia, 483 
in simple achlorhydric anemia, 486 
in sprue, 170 

extract in agranulocytosis, 51 1 
in anemias of infancy, 487 
in eclampsia, 757 
in pellagra, 345 
in pernicious anemia, 489 
by mouth, 491 
single massive doses, 491 
by parenteral injection, 492 
by rectum, 491 
in puipura, 504 

with iron in secondary anemia, 483 
Liver flukes, 281 

arsphenamine, 282 
sulpharsphenamine, 282 
tartar emetic, 282 
Liver, syphilis of, 178 

Lobar pneumonia, 130. See also Pneunionio. 
Lockjaw, 224. See also Tetanus. 

Lotio alba in acne, 675 

in lupus erythematosus, 661 
hydrargyri nigra in chancroid, 607 
nigra in chancroid, 607 
in epidermophytosis, 652 
ingredients of, 607 . 

Lowenstein’s percutaneous method of im- 
munization against diphtheria^ 46 
LugoFs solution in thyrotoxicosis, jp-f*- 
operative use, 585 
Luminal. See Phenobarbital. 

Lumpy jaw in cattle, 120 
Lung abscess, 454 
Lung flukes, 282 
Lupus eiythema^sus, 661 
arsenic trioxide, 662 
bismuth intramuscularly, 663 
Eold and sodium thiosulphate intrav- 
enously, 662 
reactions, 663 


ichthyol, 662 , , 

lotio alba: zinc sulphate and sul- 
phurated potassa, 661 
ph^ol, 662 
phenol-lactic acid, 66*- 
pyropillol, 662 
quimne and iodine, 00-2 
sulphur, 661 

and 8«dicyli^acid, ml 
trichloracetic acid, 662 


Lupus erythematosus, 

x-ray, radium, carbon dioxide snow, 
ultraviolet light, high frequency cur- 
rent, 661 

Lutein in hemophilia, 505 
Lye poisoning, 695 

Lymphadenoma, 500. See also Hodgkin's 
disease. 

Lymphogranuloma inguinale, 614 

miscellaneous measures, 615 
surgical mfiasurcs, 615 
tartar emetic, 615 
vaccines, 615 
x-rays, 615 

Lymphog^ulomatO6is,.500. See. also Hodg- 
kin's disease. 

Lyon's duodenal drainage in gallbladder 
disease, 446 

seriim-fiiiid siibstitutiou in cerebrospinal 
fever, 33 

Lysol. See C resold compound salulion of. 


Madura foot, 122 
Maduromycosis, 122 

Afagendie's solution in drug ad<lietion, 
ccKleine substitution therapy, 693 
Magnesia, calcined. See Magnesium oxide^ 
heavy. 

Magnesium chloride in angina iwctoris, 547 
citrate in drug addiction, Pett^^y treat- 
ment, 691 
in nephritis^ 477 

oxide, heavy, m peptic ulcer (Sippy), 417, 
418 

in peptic ulcer (Mvarez), 420 
with lerric sulphate in arscmic }x>iMoning, 
699 

sulphate in acetanilid, antipyrine, and 
phenacetiii jxiisoning, 707 
in acne, 674 

in angioneurotic edema, 332 
in arsenic poisoning, 699 
in aspidium f>oisoning, 312 
in atropine jK>isoning, 70‘1 
in bacillary dysentery, 58 
in beriberi, 347 
in boils. 673 
in botulism, 711 
in catarrhal jaundice, 444 
in cerebrospinal fever, 32 
in convulsions in children, noniiromic, 
479 

in drug addiction, Soeleth treatment, 
692 

in eclampsia, 754 

combined “conservative* ' treatment, 
765. 756 

dehyaration treatment, 757 
in ervsipelas, 66 

in ether-oil anesthesia in labor, 741 
in flagellate dy^iery, 62, 63 
in food poisoning, 710 
in gallbladder disease (duodenal drain- 
age), 446 

in gasoline and kerosene poisoning, 698 
in heart failure, 541 
in lead poisoning, 714, 716 
in malaria^ acute form, 92 
in nephritis, 477 
^ in mushroom ixiisonitig, 712 
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Magnedum sulphate in pericarditis, 513 
in serum disease, 336 
in spider bite, 719 
in status epilepticus (intravenously), 
645 

in Strongyloides infection, 301 
in syphilitic gastric crisis, intraspinally, 
194 

in tapeworm, 288 
in tetanus, 226 
in trichinosis, 298 
in twilight sleep in labor, 749 
in uretmitis, posterior, 597 
in urticaria, ^32 
in wood alcohol poisoning, 706 
with betanaphthol in hookworm disease, 
310 

with carbon tetrachloride in hookworm 
disease, 308 

with chenopodium oil in hookworm 
disease, 306 

with thymol in hookworm disease, 303 

Maladie des jambes, 346. Sec also Beriberi. 

Malaria, 89 
arsenic, 102 
arsphenamine, 99 
intravenously, 100 
rectally, 101 
atebrin. 111 

combined with plasmoquin. 111 
in prophylaxis, 112 
in quinine idiosyncrasy, 112 
toxicity, 112 

blackwater fever. See Blackwater fever, 
cachexia, 93 
fluids pushed, 93 
iron tonic, 93 
saline purge, 93 
vermifuges, 93 
change of climate, 103 
cinchotlidine, 103 
cinchonine, 97, 103 
di-sodium methylorsenate, 101 
eucal^tus oil, 102 
euquimne, 102 
exposure of carriers, 98 
Fowler's solution, 102 
methylene blue, 102 
neoarsphenamine, 99 
intravenously, 100 
rectally, 101 
substitutes, 101 
new specifics, 104 
plasmoquin alone, 106 
effect on {gametes, 107 
therapeutic effects, 106 
toxicity, 107 
confound, 107 
effect on gametes, 108 
in blackwater fever, 110 
in pregnancy) 109 
in prophylaxis, 110 
in quinine idiosyncrasy, 109 
therapeutic effects, 107 
prophylaxis, atebrin, 112 
plasmoquin compound, 107 
quinine, 98 
qumetum, 103 
qquoiclin^ 103 
qmiiine, w 
by rectum, 96 
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quinine, desensitization, 96 
disguising, 96 
dosage for children, 98 
idiosyncrasy, 96, 105, 109, 112 
in menstruation and pregnancy, 97 
intramuscularly, 95 
intravenously, 95 
prophylaxis, 98 
salts, comparison. 98 
substitution of alkaloids, 97 
with plasmoquin, 107 
with stovarsol, 102 

regions, treatment of individuals returning 
from, 99 

relapses, 103, 105 
sodium cacodylate, 101 
splenic extract, 103 
stages in life of organism, 104 
stovarsol, 102 
Hulpharsphenamine, 102 
types of disease, 90, 104 
Warburg's tincture, 102 
Malaria, acute, 91 
aspirin, 92 
calomel, 92 

compound cathartic pill, 92 
magnesium sulphate, 92 
neoarsphenamine, 92 
new specifics, 104 
phenacetin, 92 
podophyllin, 92 
quinine, 92 
sponge baths, 92 

Warburg's tincture with aloes, 92 
Malaria, chronic, 93 

neoarsphenamine, 93 
quinine, 93 

Malaria, pernicious, 94 
bilious vomiting, 94 
adrenalin, 94 
calomel, 94 
fluids pushed, 94 
gastric lavage, 94 
iron tonic, 94 
morphine, 94 

neoarsphenamine by rectum, 94 
new specifics, 104 • 

quinine intramuscularl}'', 94 
rectal feeding, 94 
* cojnatose or delirious forms, 93 
calomel or croton qil, 94 
heat, 94 

new specifics, 104 . 
quinine intramuscularly, 94 
intravenously, 94 
spinal puncture, t4 
urotropin, 94 
remittent ardent fever, 95 
calomel. 95 

neoarspnenamine by rectum, 95 
new specifics, 104 
quinine by mouth, 95 
intramuscularly, 95 
intravenously, 95 
sponge baths, 95 

Malarial therapy in leukemia, 500 
in neurosyphilis; 187 
Male fern. Aipidium, 

Malignant pustule, 17 , 

Malleus, 71 
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Malnutrition, 395 

dietetics, 395, 396 
insulin, 397 

Malta fever, 262. See also UfiduUini /mr. 
Maltine in constipation, 439 
Malum malannum, 17, 72 
Manganese in psoriasis, ti58 
Mannitol hexanitrate in angina pectoris, 
543, 544 

in essential hypertension, 562 
Marmite in pernicious anemia, 493 
Marsden pa&te in warts, 677 
Marsh and Newburgh treatment of diabetos, 
371 

Massage, abdominal, in constipation, 433 
in diphtheria paralysis, 42 
in nervous indigestion, 4(H) 
in poliomyelitis, 144 
prostatic, 598 

Mathieu and Sichcl technic of induction of 
labor, 728 

Mayes' technic of mercurochrome antisci)sis 
in labor, 730 

McCormick's modihcation of Gwathmey 
anesthesia in labor, 745 
McPheeters’ venous heart treatment of 
varicose ulcer, 558 
Measles, 112 
amidopyrine, 113 
ba3^)g, 113 
care*s^ nose, 113 
isolation, 113 
Koplik's spots, 112 
prevention of cross infection, 113 
prophylaxis, 114 

adult whole blood, 116 
convalescent blood from family donor, 
115 

serum or plasma, 114 
immune goat serum, 116 
nasal immunization of infants, 1 17 
protection of eyes, 113 
relief of skin irritation, 113 
warm pack to bring out rash, 113 
• Measles, German, 1 17. See also M vaslta. 
Medina worm, 296 

Mediterranean fever, 262. Sec also Vndn- 
lant fever f 

Mencierc's soluti»)ii in bubo, 61 1 
ingredients of, <»U 

Meningeal neurosyphilis, early, ISO 

Meningitis, cejjebrospinal, epidemic, 30. 

See also Cerebrospinal fever. 

Meningitis, meningococcus, 30 
Meningovascular neurosyphilis, late, ISl 
Menstruation, painful, 762. Sec also 
menorrhea, essential. 

Menstruation, use of quinine in, 97 
Mental catharti(;s, 432 
hygieii(\ Sc<j l^surhothernpif. 

Menthol in catarrhal ftiver, 30 
in eczema-dermatitis, 668 
in gas bums of warfare, 458 
in itching of portal cirrhosis, 450 
in pruritus of anal and genitg,! region, 

with orthoform in tuberculous laryngeal 
pain, 247 

Merbaphen. See NovasnroL 
Mercado mixture leprosy, 85 
Mercodel in syphilis, 209 


Mercurial ointment, mild, in crab loitse 
infestation, 684 
in syphilis, 206 . 
strong, in syphilis, 205 
congemtal, 195 

Mercurial stomatitis, 401, 402 < 

Mercuric benzoate in syphilis, 207 
chloride in antiseptic preparation of 
vulva, 730 

in crab louse infestation, 684 
in gonorrhea prophylaxis in female, 600 
in guinea worm infestation, 297 
in lime burn of eye, 726 
in seborrheic dermatitis, 055 
in snake bite, 717 

in sterilization of bed pan.s, etc., 259 
r>f clothing in ringworm, 653 
of hands, 776) 
in svYihilis, 205 
I (‘ongenitul, 195 
I in vaginal douche in gonorrhea, 602 
in varicose veins, 554 
in vulvovaginitis in infants, 605 
incompatibilities, 782 
vehicles, 782 

Mercuric chloride poisoning, 691> 
cecost-oiny, 697 

gfistric and colonic irrigations, 697 
hot packs, 697 

im])ortancc of continuing treatment 
during isjriod of anuria, 697 
laboratory exiimination of excreta ami 
stomach washings, 61H5 
potassium acetate by rectum, 697 
IMitassium bi tartrate, sugar, lactose, 
lemon juice, and altcirnately milk 
by mouth, 697 

respective merits of egg white, whole 
eggs, and milk, 696 
sodium thiosulpliati^ 697 
thorough washing of stomach, 696 
value of “specifics” and syiecial types 
of treatment, (*96 

cyanitle in blackwuter fev<‘r, intraven- 
ously, 24 

if)did#*, red, in syiihilis, by mouth, 205 
iiitranmscularly, 207 

oxide, yellow, in crab louse infestation, 684 
in epidermophytosi.s, 652 
in ))runtiis of anal and genital region, 
680 

salicylat/O in syphilis, 2(H> 
sue(,inifnide in syphilis, 207 
.sulphide, colloidal, in syphilis, 207 
red, in epidermophytosis. 652 
Mercurochrome and benzyl alcohol, 593 
and local anesthetics, 593 
and silver preparations, 593 
.and zinc sulphate, 593 
ill untiseptie. preparation of vulva, 730 
in bladder irrigation, 621 
in boils, intravenously, 673 
ill burns, 726 
in diphtheria carriers, 47 
in endocervicitis, acute gonorrheal, 603 
in epidermophytosis, 
in erysipelas, intravenously, 69 
locally, 66 

in gonorrhea in female, acute stage, 602 
in male, 503, 594, 597 
jfi lavage of renal pelvis, 621 
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Mercurochrome in pneumonia, intravenous- 
ly, 139 • ■ 

in rheumatic fever, X&Z 
in scarlet fever, 158 
in sepsis, intravenously, 160, 163 
in skin disinfection, 774 
in thrush, 402 
in ulcerative colitis, 430 
in urethritis, acute anterior, intravenously, 
594 

locally, 693 
’ posterior, 697 

in urinary tract infections, by mouth, 616 
intravenously^ 620 
in vulvovaginitis in infants, 606, 606 
■ incompatibilities, 693 

with alcohol and acetone in skin disinfec- 
tion, 774 

Mercurophen in bladder irrigation, 621 
in urethritis, acute anterior, 594 
Mercurosal in syphilis, 209 
; intramuscularly, 207 
Mercurous chloride. See Calomel. 
iodide, yellow, in syphilis, 205 
in warts, 678 

oxide suspension in chancroid, 607 
Mercury, ammoniated, in crab louc^ infesta- 
tion, 684 

in eczema-dermatitis, 667, 672 
i n impetigo contagiosa, 649 
i n pinworm, 295 

in pruritus of anal and genital. region, 
680 

in psoriasis^ 658 
in seborrheic dermatitis, 655 
by inhalation and fumigation, 210 
in aortitis, 177 

in drug addiction, Lambert-ToWns treat- 
ment, 689^ 
in lichen planus, 657 
in nephritis complicating syphilis, 179 
in neurosyphilis, 180 
‘ in syphilis, 205 
cardiac, 178 
congenital, 195 
^ of liver. 178 
in yaws. 276 
mass. See Blue itutes. 
with chalk in congenital syphilis, 195 . 
in syphilis, 205 

yellow oxide of, in lime burn of eye, 726 
Meroxyl in lavage of renal pelvis, (i21 
Mersalyl. See Salyrgan. 

Mesurol in syphilis, 211 
Metabolic rate. Head’s formula, 583 

Gale* and Gale moditication, 584 
Metabolism, diseases of, 352 
Metagonimus yokogawai, 281 
Metaphen in sepsis, 163 
in i^n disinfection, 775 
in urethritis, acute anterior, 594 
Methenamine after hexylresorciiio), 620 
in gallbladder disease, 446 
in malaria, comatose or delirious form, 
94 

in poliomyelitis, 144 
in stone in urinary tract, 624 
in urethritis, acute anterior, 501 
in urinary tract infections, 617 
reactions, 617 
tAtraindiaA. SIaa Btamine. 


Methenamine, vehicles and incompatibilities, 
i 782 

Methyl alcohol poisoning, 706 
Methyl chloride poisoning/ 709 
oxygen, 710 

pot^sium bromide, 710 
lliuger’s solution, 710 
sodium bicarbonate, 710 
stimulants, 710 

Methyl salicylate in flavoring liquid petro- 
latum, 438 

in hand sterilizing solution', 776 
in mumps, 119 
in rheumatic fever, 150 
violet in undulant fever, 263 
Methylene blue in blastomycosis, 121 
in carbon monoxide poisoning, 709 
in cyanide poisoning, 700 
in flagellate dysentery, 63 
in malaria, IC^ 

in urethritis, acute anterior, 591 
in urinary tract infections, 618 
in Vincent’s annna, 265 
Methylthionine chmride. Sec Meihyler 
hive, 

Metorchis truncatus, 281 
Metrazol in acetanilid, antip 3 rrine and 
phenacetin poisoning, 707 
in alcohol poisoning, 705 
in botulism, 712 • 

in chloral hydrate poisoning, 703 
in cocaine poisoning, 708 
in corrosive acid poisoning, 695 
in food poisoning, 711 
in beat stroke, 772 
in mushroom poisoning, 712 
in pneumonia, 135 * 

in snake bite, 717 
in wet brain, 767 
in wood alcohol poisoning, 706 
Microsporon furfur, 650 
Migraine, 634 
hygienic measures, 635 

correction of eye strain, 635 
elimination of foci of infection, 63^ 
intestinal auto-intoxication theory, 
635 

value of * ^regularity” in manner of 
living, 635 

HIHtciflc measures, 636 
c nonspecific proteins, (WKi 

' treatment as for food allergy, 63(5 
symptiomatic measures, (535 

rest, darkness, cold compresses, 635 
sedatives and analgttsics, (5;i5, 636 
Miliary fever, 117 

Milk or^, alkalinized, in |%ptic ulcer, 423 
injections in asthma, 327 
in erysipelas, 69 
in rheumatic fever, 153 
in sei^sis, 164 
irradiated, in rickets, 340 
of magnesia in <H)rrosive acid poisoning 
695 

preparations in eoiSelha-derinatitis, 667 
yeast, in rickets, 340 
Muk BicknesB, 118 
glucose, 118 
Milk-leg, 758. 

Mineral oil. 8ee Petroleum, liquid, 
Miner^fi aoMiila. Haa Kookwnrm. dijuauui. 
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Monilia psilosis, 168 
Mononucleosis, acute» 72 
Moorer’s technic qf quinine and urea hydro- 
chloride in ano-genkal prurttUH, (>80 
Moranyl. See FoumeavriiQif. 

Morbilli, 112. See also Measles. 
Moro-Heislcr apple diet in bacillnry dysen- 
tery, 61 

Mbrphine addiction, 687. See also Oinuw 
ami cocaine addiction. 

Morphine and amytal in labor, 747 
in anfdna pectoris, 544 
• in astnma, 3*10 
in atropine poisoning, 704 
in botulism, 712 
in catarrhal fever, 26, 27 
in cerebrospinal Iluid, 35 
in chordee, 599 
in coronary occlusion, 549 
in corrosive acid jxiisoning, 695 
•* in delirium tremens, 76(> 

in drug addiction, codeine substitution 
treatment, 6t)3 

Lamliert/rowns tr(*at riient , (iSt) 

Pettey treatment, 691 
Sccleth treatiiKUit, (i92 
in <lysmeriorrhea, 764 
in eclampsia, combined '‘conservative” 
treatment, 755, 756 
ltt)tunda treatment, 754 
Strogaiioff tr(*alment, 753 
in endocarditis, 514 
in epidemic [ileurodyniji, 64 
in other-oil anesthesia in lalxn, 741 
in ftlariasis, 300 
in food poisoninp, 711 
in gallstone colic, 447 
in g:i8tric hemorrhage, 425 
in goiit, acute, 388 
in heart failure, 529 
in hemorrhage of pe])lic ulcer, 425, 420 
in herpes s^oster, 679 
in hiccu]), 629 
in labor, first stage, 749 
• in lead poisoning, 715 

in malaria, bilious vomiting type, 94 
in migniine, t)36 
in nnicoin? colitis, 429 
in mushnM’m f)ois<ining, 713 
in jM‘ntobarl)il:d .sodium ;mesth<*.sia in 
labor, 7 IS . ■ 

in pept if ulcer, 125 
in pericarditis, 513 
in phlegmasia alba doleiis, 7.V.) 
in pleurisy, 45(i 
in pneumonia, 131 
in pylorospasm,^40S 
in renal colic, t)24 
in sciatica, 632 
in seasickness, 770 
in smallpox, 166 
in spider b\te, 718 
in status epileptieus, t»45^ 
in strychmne poisouin^i 701 
dn tetanus, 225 

in thyrotoxicosis, acute jixwtoperative 

crisis, 587 

in trigeminal neuralgia, <>30 
in tuberculosis, intestinal, 24S 
terminal, 249 , . * no. 

in tuberculous pleuritic pain, 24<) 

55 


Morphine in twilight slet?p in labor, 748 
in typhoid hemorrhage, 25S 
in typhus, 262 
in ulcerative colitis, 429 
in wood alcohol poisoning, 700 
in yellow' fever, 279 
incompatibilities, 782 
vehicles, 782 
Morphine poisoning, 702 
artificial respiration, 702 
atrojiine, 702 * 

(jaffcinc, 702 

carbon dioxide and oxyg<»n, 7(12 
emetics not reli/ible, 702 
ket^ping patient awake, 702 
lavage with iKitassium iMTinangaiiaU* if 
taktm by mouth, 702 
subsequent catharsis and watchfulness, 
703 

Mo.s(piito larvae, destruction of, 280 
Mucin treatment of |H‘ptie ulcer, 424 
Mucocutaneous leishmaniasis, SO 
Mucous colitis, 427. Hex? also ToO/ia 
murous. 

Muir’s principles of lei)ro.sy treatment, S7 
Mumps, US 
arsenicals, 1 19 
belladonna ointiiienl, 119 
convalescent scirum in pro]>h> laxis, 1 19 
in treatment, 120 
Dobell’s Koluljon, 119 
hot or cold at>plieations, 119 ' 
mouth washes, U9 
orchitis, 119 
U'd re.st, 1 19 
drainage by incision, 119 
m< thy I salicylate, 119 
susiKmsion of scrotum, 119 
prophylaxis, lit) ^ 

Muscle extracts in angina pectoris, 548 
in (\sHential hyp(‘rtensif>n, 564 
I Mushroom poisoning, 712 

atropine as physiologic antidut4\ 712 
emesis ami catharsis, 712 
sedatives, 713 
stimulant drugs, 712 
Mustard gas poisoning, 456 
Mustard gas skin bums, 160 
.Mustard as emefit' Hii ars<mic poisonin 
f‘»9t) 

in MSpidiiiin fKUsoning, 312 
ill inte.stinnl fermentation, 412 
fil’isier, how to mak(‘, 26 
III catarrhal fever, 2<i 
in tuberculous pleuritic pain, 246 
Mycetoma, 122 
Mycoses, 120 
Myelophthisic anemia, 487 
Myocardial fatigue, 527 
Myocarditis, acute, 514 
catTeine, 515 
digilalis, 515 
enforced rest, 515 
e]>inephrine, 515 
Myocarditis, chronic, 527 

rationale of digitalis in, 527 
Myoston in anipna pectoris, 548 
Myotrat in angma pectoris, 548 , 

Myrrh, tincture* of, in .stomatitis,' 401 
MyrtilUn in diabetes mellitus, 376 
iri insulin reaction, 373 
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Myxedema and hypothyroidism, 567 
auxiliary therapy, 670 
thyroid substance, 569 
causes of failure, 569 
comparison of thyroxin, 569 
dosage, initial, 569 
maintenance, 569 


Naphthalene in body louse infestation, 685 
in flagellate dysentery, 63 
Narcosan in opium and cocaine addiction, 
694 


Nasal catheter for administration of oxygen, 
133 


immunization in measles, 117 
therapy in dysmenorrhea, 763 
Nccator americanus, 301 
Negri bodies, 72 

Nembutal. See PentoharbiUil sodinvi. 
Neoarsphenamine in aneurysm, 177 
in blackwater fever, 24 
in malaria, 99 
acute form, 92 

bilious vomiting type, by rectum, 94 
remittent type, by rectum, 95 
in relapsing fever, 147 
in syimilis, 199 

comparison with arspheri amine, 198 
congenital, 195 

intraperitoneally, 198 
dosage and administration, 199 
in Vincent’s angina, 265 
in yaws, 275 

preparation for administration, 199 
Neocinchophen in arthritis, chronic, 761 
in dysmenorrhea, 765 
in gout, acute, 389 
dironic, 390 
in migraine^ 63(> 
in rhepmatic fever, 150 
in sciatica, 632 
toxicity, 151, 152 

Neosalvarsan. Sec Neoarspheruunim. 
Neostam in kalti-azar, 79 
Ncosiibosan (von 1 Icy den 693b) in kala- 
azar, 79 
Nephritis, 461 
acidosis, 470, 478 • 

albuminuria, 464 
anemia, 470, 478 
anuria, 477 
diathermy, 477 
fluids, 477 
hot packs, 477 
surgery, 477 

arteriolosclerotic type, 463, 468 
diet, 471 

importance of full nutrition, 471 
of protein, 473 

of-sodium replacement by potassium, 
474 


water, salt, acid, and base allowances, 
473 

diuresis, 475 

acid salts and calcium, 475 
ammonium chloride, 474 
caffeine, theobromine, and thcopliylline, 
475 

calcium chloride, 474 
catharsis, 475 


Nephritis 

diuresis, hydrochloric acid, 474 
novasurol and salyrgan, 475 
potassium chloride, 474 
sweating, 475 
urea, 475 
edema, 466 

dietary measures, 471, 473 
diuretic drugs, 475 
mechanical measures, 477 
' essential unity, 463 
hypertension, 468, 479 
hypothyroidism, 471, 478 

thyroid substance and thyroxin, 478 
lipemia, 470 
nitrogen retention, 469 
nonurfjmic convulsions in children, 479 
toxic type, 461 
uremia, 479 
venesection, 479 

Nephrosis, 461. Sec also Nephritis. 

Nervous indigestion, 403. See also Indiges- 
timif nervous. 

Neuralgia, sciatic, 631 

alcohol-novocain nerve block, 633 
injection of physiologic sodium chloride 
solution, 632 
epidural technic, 632 
perineural technic, 632 
other measures, 633 ‘ 

removal of foci of infection, 631 
rest, warmth, and jinalgesic drugs, 631 
sulphur injections (fever therapy), 633 
Neuralgia, trigeminal, 630 
opiates, 630 

surgical measures (alcohol injections 
etc.), 631 

tincture of aconite, 630 
trichlorethylene, 630 
Neuritis, arsenical, 204 
Neurocirculatoiy asthenia, 512 
Neuroses, cardiac, 512 
Neurosyphilis, 179. Se(5 also Syphilis oj 
central newous system. 

New tubing reaction to arsenicals, 203 
to glucose, prevention, 777 
Newborn, hemorrhagic disease of, 506 
Newburgh and Marsh treatment, of diabetes 
mellitus, 371 

Night-sweats of tuberculosis, 245 
.Nirvunolin cborc^a, 627 
in i-heumatic fever, 152 ^ 

Nitric acid in chancroid, abortives treatiiiciit 
608 

in hydrophobia, 74 
in laryngitis, 453 
in warts, 677 c 

Nitrites. See Sodium nitrite. 

Nitritoid. reaction to arsenicals, 202 
Nit.roglyc*irin in angina pectoris, 542 
in essential liyperte.usion, 562 
in pylorospasm, 408 
in seasickness, 771 
in spider bite, 718 

in tuberculous ^pulmonary hemorrhage 
246 

Nitrohydrochloric acid in asthma, 331 
in hay fever, 323 
in stone in urinary tract, 624 
in warts,* 678 , 

Nitrous oxide and oxygen in botulism, 712 
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Nitrous oxide and oxygen in labor, 738 
in operative obstetrics, 739 
Nobl's injection treatment of varicose veins, 
555 

Noma, 400 

Nonspecific proteins. See Proteins^ non- 
specific. 

Novasurol in ascites of portal cirrho.sis, 
451 

in diabetes insipidus, 3S7 
in heart failure, 539 
in nephritis, 475 
toxicity, 540 

Novocain. Sec Procaine. 

Nucleotides in agranulocytosis, 509 
Ni]mo(|uin base. See Optochin hose. 

Nux vomica. See Strychnirue. 


Obesity, 392 

dietetics, 392 
contraindications, 395 
food requirements, 392 
sodium bicarbonate to prevent acidosis, 
393 

Strang, Sansum, Bauman, Palmer diets, 
392, 393 

siibjectivc changes, 394 
water allowance, 393 
weight loss, 393 
dinitrophenol, 395 
exercise, 394 

principles of treatment, 392 
thyroid substance, 394 
Obstetrical anesthesia, 735 
barbiturates, 740 
amytal, 740 
and morphine, 747 
and scopolamine, 747 
idiosyncrasy, 747 
avertin by rectum, 748 
pentobarbital sodium and chloral 
hydrate, 747 

comparison of chloroform and ether in 
second stage, 735 

danger from decomposition of 
drugs, 737 

deleterious effects on infant, acute, 
737 

delayed, 737 
on’mother, acute, 737 
delayed, 737 

effect on hemorrhage, 737 
on labor, 730 
efficiency, 736 

for physician working alone, 737 
method and dosage, 735 
ether-oil, 74 
efficacy, 744 

modifications in technic, 745 
objections to method, 744 
excitement, 745 
magnesium sulphate, 745 
local effects in anal region, 745 
quinine idiosyncrasy, 745 
synergism, 404 
technic, 741-743 

ethylene-oxygen in second st^, 740 
nitrous oxide •and oxygen in second 
stage, 738 I 


Obstetrical anesthesia 

nitrous oxide, dangers and objections, 
740 

in operative obstetrics, 739 
method and efficiency, 738 
opiates in first sta^, 749 
spinal anesthesia, 741 
twilight sleep, 748 
Obstetrics, 728 

Occlusive compression bandage in varicose 
ulcer, 557 

Oidium albicans, 400 
Oil enema in constipation, 434 
in mucous colitis, 429 
of gaultheria. See Methyl salicylate. 
of pine needles in catarrhal fever, 30 
, of wintergrecn. See Methyl solicylate. 
Oleum liusoi. See Birch tar, rectified oU of 
Olio-bi-Uoche in syphilis, 211 
Olive oil in constipation (retention enema), 
435 

in ether-oil anesthesia in labor, 712 
in gallbladder disease, 146 
in gas burns of warfare, 458 
in leprosy, 85 
in lime burn of eye, 726 
in mucous colitis (enema), 429 
O'Malley and Hichey’s method of desensiti- 
zation to quinine, 96 
Onchocerca coecutiens, 300 
volvulus, 300 
Onchocerciasis, 299 
plasinoquin and quinine, 300 
Operative obstetrics, gas-oxygen anesthesia 
in, 739 

0])iates. Sec separately under Codeine, 
Heroin, Morphine, Dionin, Pantopon. 

( Ipisthorcis uoverca, 281 
viverrini, 281 

Opium and cocaine addiction, 687 

codeine substitution (Lambert), 093 
insulin, 694 

Lambert-Towns method, 689 
narcosan, 094 
Pettey method. 690 
Sceleth methocl, 092 
sodium thiocyanate (rhodonate), 694 
treatment, 688 
general principles, 088 
reduction-dosage ambulatory treat- 
ment not legitimate, 688 
Ofiium and lead wash in ivy poisoning, 669 
camphorated tincture. See Paregoric. 
in diabetic diarrhea, 381 
in drug addiction, Ijambert-Towns treat- 
ment, 689 
in epilepsy, 639 

in hyperemesis gravidarum, 751 
in trigeminal neuralgia, 630 
tincture of, vehicles and incompatibilities, 
785 

Optic atrophy in neurosypl^s, 183 
Optochin base in pneumonia, 141 
. hydrochloride in pneumonia, 141 
Orange juice in hyperinsulinism, 385 
in insulin reaction, 373 
in scurvy prophyl^s, 342 
oil in flavoring liquid petrolatum, 438 
Orchitis of mumps, 119 
Organotherapy. See Endocrine therapy. 
Q^ne in prevention of simple goiter, 571 
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Oriental sore, 80 

berberine sulphate, 80 

emetine hydrochloride, 80 , 

tarti^r emetic, 80 * 

Oroya feven 123 
Orsanine. wee FourneaUrSTO, 

Orthoform in tuberculous laryiif^cal pain, 247 
Oriho-iodoxyb<inzoic acid in arthritis, chronic, 
761 • 

Osteo-arthritis, 760 * 

Oubain in heart failure, 536 
Ovarian therapy in dysmenorrhea, 705 
in hemophilia, 505 
Overweight Bee Obesity. * 

Oxalic acid poisohing, 695 
apomorphine, 695 
avoidance of alkalis, (i95 
calcium and magnesium salts, 695 
Oxygen and carbon dioxide hi atropine 
. poisoning, 704 

in carbon monoxide poisoning, 709 
in morphine poisoning, 702 
and ethylene in labor, 740 
ai^d nitrous oxide in botulism, 712 
in labor, 738 

in operative obstetrics, 739 
by funnel, 133 
by means of tent, 133 
by nasal catheter, 133 
by rectum, 430 
in angina pectoris, 544 
in balanitis, 612 
in coronary occlusion, 549 
in cyanide poisoning, 699 
in eclampsia, Blroganoff treatment, 753 
‘ in essential hypertension, 564 
in heart failure, 541 
in methyl chloride poisoning, 710 
in pneumonia, 132 

Oxygenation, intestinal, in ulcerative colitis, 
430 

Oxyuris vermicularis, 294 


Padutin in angina pectoris, 548 
Painful menstruation, 762. Sec also Dys- 
menorrhea f essential. 

Palmer treatment of obesity, 392 
Paludism, 89. See also Malana. 

Pancreatin and hydrochloric acid in sprue, 
169 

in nervous indigestion, 407 
in tuberculous indigestion, 246 
Pantopon in catarrhal fever, 27 
in gallstone colic, 447 
Papaverine in lead poisoning, 715 
Pappataci fever, 124 
Paracentesis in cirrhosis of liver, 451 
in pleurisy, 456 

Paramn, chlorinated. ^ Chlorvosane. 
in bums, 723 
in herpes zoster, 679 
in ivy poisoning;, 670 
ParagoninotuS kellicotti, 282 
ringeri, 282 
westermani, 282 

Paraldehyde in cocaine poisoning, 708 
-in, delirium tremens, 766 
in dysmenorrhea, 764 
in heart ’failure, 529 
in hiccup, 629 


Paraldehyde in status epilepticus, 645 
in thjnrotoxicosis, 579 
vehicles and incompatibilities, 782 
Paralysis, infantile, 143*. See also Polio- 
myelitis. « 

Paralytic neurosyphilis, general, 182 
Parasitic stomatitis, 400, 40l 
Parathyroid extract in hemorrhage of peptic 
ulcer, 426 

in lead poisoning, 715 
in nephritis, 475 
in paroxysmal tachycardia, 522 
in pleurisy, 456 
•in tetany, 349 

in tuberculous pulmonary hemorrhage 
246 

in ulcerative colitis, 431 
transplant in tetany, 350 
Paratyphoid fever, 251. See also TyphM 
ana paratyphoid fever. 

Paravertebral alcohol block in angina 
jM»ctoris, 547 . 

Paregoric addiction, 687. Bee also Opium 
arid cocaine addiction. 

Paregoric in chancroid, 607 
in food poisoning, 710 
vehicles and incompatibilities, 782 
Parenteral administration of glucose, 776. 

See also Glucose, administration of. • 
Paresis, general. Bee Syphilis ,of central 
nervous system. 

Park and Freeman^s method of immuniza-** 
tion against measles with convalescent 
plasma, 115 

Parotitis, epidemic, 118. See also Mumps. 
Paroxysmal tachycardia, 521. Bee also 
Tachycardia, paroxysmal. 

Parrot fever, 145' 

Pasteur treatment, 74 

Patch tost for sensitivity in hay fever, 319 
Pellagra, 343 
dietotherapy, 344, 345 
hydrochloric acid, 3*45 
interrelationship of etiology and therapy f 
344 

liver therapy, 345 
yeast, 345 , r 

Pelleliej ine imiuate in tapeworm, 280 
toxicology, 312 

Pelvis, renal, lavage of, antiseptics for, 620 
Pentavalent antimony compounds in kala- 
azar, 78 

Pentnucleotide in agranulocytosis, 509 
Pentobarbital sodium and chloral hydrate 
in labor,- 747 

in ether-oil anesthesiatin labor, 745 
in strychnine poisoning, 701 
Pepo in “early bird” treatment of tapeworm 
290 

in tapeworm, 289 
toxicology, 312 

Peppennint in delirium tremens, 766 
in flavoring liquid petrolatum,* 438 
in gas burns oi warfare, 459 
in intestinal fermentation, 412 
in seasickness, 768, 770 
vehicles. 784 

in in nypochlorhydna, 411 
in nervous indigestion. 407 
in peptic ulcer, 424 * 

in pernic\ou§ anemia, 495 ' 
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Pepsin in tuberculous indigestion, 246 
Peptic ulcer, 414 

Alvarez treatment (ambulatory with 
frequent feedings), 419 
objections to Sippy method, 419 
occasional use of alkalis, 420 
regulation of exercise, 420 
hemorrhage, 425 
, diet, 427 

measures to combat sho(*k, 425 
^ morphine, 425 
to promote clot formal ion, 42G 
afcnil, 427 

blood transfusion, 420 • 

calcium, 426 
glucose by moiilh, 427 
intravenously, 420 
hemostatics, 420 
• ice-bag, 420 
morphine, 426 
parath 3 rroid extract, 42(1 
serum, 420 • 

to proicct bl<»eding area*, 420 
, Soper’s gastric lavage through 
nose, 42() 

to relieve thirst, 425 
fluid by rectum, 420 
proctoclysis or hypodermo- 
clysis, 420 

to restore blhod volume, 427 
blood transfusion, 427 
Jarotzky treatment (milkless diet with 
white* of egg and butter), 422, 42H 
medical versus surgical treatment, 410 
mucin treatment, 424 
pepsin troatmenl, 424 
perforation, 427 

Sijipy treatment (bed rest and alkalis), 
416 

alkalosis as accompaniiiient, 417 
building up t(jlerance for alkalis, 
418 

heavy magne'sium oxi<ic and sodium 
» bicarbonate as alkalinizers, 417 
substitutes for sodium bicarbonate, 
418 

' paVium carbonate, 419 

tricalcium jihosjihate and tri- 
magnesium phosphate, 418 
Smithie’s treatment (physiologic re^^t), 
‘421, 422 

supplementhry medication, 425 
atropine, 425 
* opiates, 425 

silver nitrate, 425 , 
zinc sul^jhate, 425 

Winkelstein treatment (continuous al- 
Mcalinized milk drip), 42.*1 
Peptone in eczema-dermatitis, 665 
in food allergy, 335 
injections in asthma, 327 
Percutaneous methoci ' of immunization 
'against diphtheria, 40 
Pericardial elusion, 513 
Pericarditis, 513 , 

aspiration and surgical drainage, 513 
enemata or saline cathartics, 513 
hot or cold applications, 513 j 

Pwmeural injecticto of sodium chloride, 
technio, 632 \ 


Pernicious imemia, 488. Hqq Anemia 
%,€ ruinous. 

Pernicious vomiting of pregnancy, 749. Sci 
also llyjterentesi^ gravidarum, 

Pernocton in eclampsia, 755 
Pertussis, 266. See also Whooping cough, 
Petcrinun’s ketogenic diet in juvenile 
epikpsy, 641 

Pctr('‘ii treatment of diabetes mellituS, 371 
IVtrohigar in constipation, 439 
Petrolatum, liquid, emulsification of, 438 
flavoring of, 438 

in burns, iitiraflin treatment, 723 
in constipation, 437, 439 
retention enema, 435 
in corrosive acid poisoning, 695 
in food allergy', 332 
in gas burns of W’arfarc, 458 
in lead poisoning, 716 
in pht*nol poisoning, 696 
m scarlet lovcr, 155 
in t>ph()id fever, 25() * 

IVt tit's serum in poliomyelitis, 145 
l*ettv treatment of drug addiction, 690 
Pfeiffcr’*s bacillus, 130, 266 
Phenacetin. Sec Acetphrnciidin, 

Phenazonc. See Anitpynne, 

Phenobarhital in atropine }>oisoning, 704 
in botulism, 712 
in cocaine poisoning, 708 
in dysmenorrhea, 7(54, 7()5 
in eclampsia, dehydration treatment, 757 
in (*pilc]>sy, 639, 643 
in essential hypertension, 561 
in hyperemcHis gruvidarilm, 750 
in migraine, (>35 
in mushroom poisoning, 713 
in nervous inefigestion, 405 
in status epileptieus, 645 
in strychnine poisoning, 701 
in tetanus^ 225 
in tetany in iicwliorn, 351 
in thyroUixieosis, 578 
acute postcqiorative crisis, 587 
in urinary tract infections, 016 
incompatibilities, 78*3 
reactions, (>40 
sodium in botulism, 712 
in epilepsy, (>40 * 

in hyporemesis fp'avidarum, 750 
in status epileptieus, 045 
in tetanus, 225 
vc»hiclcs, 783 

Phenol in anthrax, dressings, 17, 18 
injeqtions, 17. 

in .chancroid, abortive treatment, 608 
in endocervioitis, acute gonorrheal, 60 
in hay fever, 323 
in hiccup, 629 
in hydrophobia, 74 
in itching of jiortal cirrhosis, 450 
in ivy poisoning, 6(i9, 670 
in Lake’s pigment, 247 
. in lupus erythematosus, 662 
in pruritus of anal and genital r^ion 
680 

in scarlet fever, 165 
in snake bite, 717 
in sterilization of hands, 776 
in tuberculous laryngeal pain, 247 
in uret^tis, deqluiing aantdrior, 506 
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Phenol injection in hemorrhoids, 443 
lotion with calamine and zinc oxide. See 
Cdlaminef phenol, and zinc oxide lotion. 
to destroy snails, 285 * 
to disinfect excreta, 259 
Phenol poisoning, 696 
« alcohol and glycerin, 696 
li<mid petrolatum, 696 
sodium sulphate, 696 
Phenolphthalein, dosage for children, 437 
in constipation, 436 

Phenyl salicylate in food poisoning, 710 
in intestinal fermentation, 412 
in ringworm of foot, prophylaxis, 653 
in urinary tract infections, 619 
Phenylethyl barbituric acid. See Vhemy- 
barbital, 

Phenylethylhydantoin. See Nirvanol. 
Phenylhydrazine hydrochloride in cryf.hre- | 
mia, 495 

Phlebotomus arpentipes, 76 
major var. chmensis, 76 
pcrniciosus, 76 
sergenti, 76 

Phlegmasia alba dolens, 758 
Phosgene poisoning, 456 
Phosphorus bums, 727 
Phosphorus in rickets, 340 
Phosphotungstic acid with insulin by 
mouth, 372 

Phrenic nerve operations in absciess of lung, 
455 

in bronchiectasis, 454 
in hiccup, 629 
in tuberculosis, 237 
Physiotherapy in acne, 675, (57(5 
in actinomycosis, 121 
in addiction, 690 
in agranulocytosis, 510, 511 
in ano-genit^ pruritus, 681 
in anemias of infancy, 487 
in apoplexy, 564 
in arthritis, chronic, 761 
in asthma, 330 
in beriberi (polyneuritis), 347 
in blastomycosis and bronchoniycosis, 121 
in burns, 723 

in coccidioidal granuloma, 122 
in eclampsia, 754 
in eczema-dermatitis, 667 
in erysipelas, 66, 67 
in erythremia, 497 
in gonoiThea of female, 604 
of male, 595, 597 
in hay fever, 325 
in heat stroke, 772 
in herpes zoster, 679 
in Hodgkin’s disease, 501 
in hydatid cyst, 291 
in lead poisoning, 716 
in leukemia, 498 
in lichen planus, 657 
in lupus erythematosus, 661 
in lymphogranuloma inguinale, 615 
in mucous colitis, 428 
in nephritis, 475, 477 
in nervous indigestion, 406 
'in pneumonia, 131. 134 
in poliomyelitis, 144 
in postdiphtheritic paralysis, 42 
in psoriasis, 657 


Physiotherapy in purpura, 504 
in rickets, 339 
in ringworm of scalp, 654 
in sciatica, 632 
in scurvy, 343 
in sporotrichosis, 122 
in sycosis vulgaris, 656 
in syphilis, early, 177 
late (fever producing method in neuro- 
syphilis), 192 
in tetany, 350 
in thyrotoxicosis, 577, 588 
in trichinosis, 298 
in tuberculosis, 237 
in typhoid fever, 256 
in warts, 676 
in whooping cough, 273 
Phy.sostigmine in paroxysmal tachycardia 
522 

in thyrotoxicosis, 588 
Plan, 274. See also Yaws. 

Picric acfd in burns, 720, 725 
in epidermophytosis, 652 
in skin disinfection, 774 
Picrotoxin in barbiturate poisoning, 703 
Piles. See Hemorrhoids. 

Pilocarpine in atropine poisoning, 704 
in botulism, 712 

in drug addiction, Sceleth treatment 692 
in itching of portal cirrhosis, 450 
in nephritis, 475 

Pirje tar in eczema-dermatitis, 671 
^^I’ink” lotion. See Calamme, phenol, and 
zinc oxide lotion. 

Pink root. See Spigelia. 

Pinwoim, 294 

ainmoniated mercury ointment, 295 
anesthetic ointment, 295 
bathing, 295 

carbohydrate frese diet, 295 
enema ta: quassia, quinine, salicylic acid 
and sodium borate, saline, soapsuds, 
vinegar, 296 
hexylresorcinol, 295 
oil of chenopodium, 295 

intramuscularly and intravenously 
295 . , 

pruveution of reinfection, 295 
santonin, 295. 

Pitocin in induction of labor, 729 
in ltrf)or, second stage, 732 
third stage, 734 ' . 

Pitressin. See Pituitrin. 

Pituitrin in beriberi, 347 
in diabetes insipidus, 386, 387 
in eclampsia, combined “conservative” 
treatment, 756 
in epilepsy, 645 
in herpes zoster, 679 
in hyperinsulinism, 385 
in induction of labor, hypodermically, 728 
nasally, 728 

in labor, second stage, 732 
dangers, 733 
dosage, 733 
indications, 733 
third stage, 734. 
in postpartum hemorrhage, 735 
in tymp^utes in pneumonia, 132 
with quinine- and digitalis in pneumonia 
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Plague, 124 

bacteriophago, 12S 
bubonic, 126 
drugs, 128 
pneumonic, 126 
prophylfl&ds, 128 
protective hood, 126 
rat extermination, 128 
vaccine, 129 
serum treatment. 126 

administration to children, 127 
age of scrum, 128 
dosage and aciministration, 126 
efficacy, 127 

importance of early use, 127 
specificity of serum, 128 
Plancha method of treating leprosy, 88 
Plasma, convalescent, in measles, 1 14, 1 1 .5 
Plasmodium falciparum, 28, 89, 104 
malar iae, 89, 104 
tenue Stephens, 23 
vivax, 89, 104 • 

Plasmoquin, history, 106 
in malaria, alone, 106-107 

combined with quinine, 107-110 
in combination with atebrin, 111 
in onchocerciasis, 300 
Pleurisy, 455 

adhesive plaster strips, 456 
calcium and parathyroid extract, 456 
opiates, 456 
paracentesis, 456 
Pleurodynia, epidemic, 64 
acetanilid, 64 
antipyrine, 64 
aspirin, 64 
morphine, 64 
phenacetin, (»4 
pyramidon, 64 
quinine, 64 

Plugging of ears in seasickness, 768 
Pneumococcus, 130 ' 

antibodies in pneumonia, 137, 138 
Pneumonia, 130 
adhesive plaster, 131 
alcohol, 135 

alterations in blood, treatment, 135 
amytal, 131 
biologicals, 137 

bronchopneumonia, 130 • 

circulatory disturbances, 134 
« treatment, 135 
codeine, 131 
cough, treatment, 131 
cyanosis, causes, 132 
treatment, 1^2 
diathermy, 131, 134 
digitalis, 135 

with quinine and pituitrin, 141 
drugs, 139 
enemata. 131, 132 
asafetida, 132 
sodium bicarbonate, 131 
turpentine, 132 

Felton’s antibody solution, 138 
dosage, 139 

effect on clinical course, 139 

on mortality in Types I and II, 
138 

reactions,* 139 

. fluids, 137 


Pneumonia 

general measiures, 131 
glucose, 131 
intravenously, 136 
Aiith insulin, 137 

Huntoon’s antibody solution, 137 
in diabetes mellitus, 380 
I iiisalin w'ith glucose, 137 
I Kyea’ chicken serum, 139 

lipovaccinea in propliylaxis, 142 
‘ lobar pneumonia, 130 
morcurochrome intravenously, 139 
metrazol, 135 
morj)hine, 131 
opiat(JS, 131 
optochin base, 141 
hydrochloride, 141 
oxygen, 132 

hinnel delivery, 133 
nasjil catheter, 133 
rationale, 133 
tent and rebreathing, 133 
pain, treatment, 131 
f>ituitrin for tympanites, 132 
with quinine and digitalis, 141 
y)neiimoe,oc<ais antibodies, 137 
Felton’s, 138 
Iluntoon’s, 137 
prophylaxis, 142 
lipovaccines, 142 
vaccines, 142 

pulmonary edema, treatment, 137 
quinine-pi tuitrin-aigitalis (Solis-Cohen) 
140 

caffeine substituted for pituitrin, 141 
dcsensitization to quinine, 141 
dosage of digitalis, 141 
of pituitrin, 141 
of quinine, 141 
restlessness, treatment, 131 
scrum, 137 
convalescent, 139 
Kyos’ chicken, 139 
specific therapy, 137 
strychnine, 135 
symptomatic treatment, 131 
turpentine stupes, 131 
tympanites, treatment, 131 
vaccines in projihylaxis, 142 
in treatment, 139 
venesection, 136 
veronal, 131 
Pneumonic plague, 126 
Podophyllin in malaria, acute form, 92 
Poison ivy. See Ivy poiaoning. 

Poisoning, acute, 695 
Poliomyelitis, 143 
antistreptococcus serum, 145 
convalescent serum, 144 
intramuscularly, 144 
intraspinally, 144 
intravenously, 144 
French antiserum, 145 
massage, 144 

prophylaxis with adult whole blood, 
145 

spinal drainage alone, 144 
urotropin, 144 
a>-ray, 144 

Qplien filters in hay fever, 325 
TOiycytiiemia hypertonicEi 562 
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Pojyqrthemia yen (rubra), 495. See also 
Erythremia, 

Pomegranate in “early bird*' treatment of 
* tapeworm, 290 • 

* in tapeworm, 289 
toxicologv, 312 

Poppy seed oil in constipation (reteiHioii 
enema), 435 

Portal ciiTliosis, 448. See also CirrhouH of 
*liver. 

Postpartum hemorrhage, 735 

Postural treatment in abscess of lung, 455 
in bronchiectasis, 454 
in (4iancroidal bubo, Oil 
in'chyluria in filariaais, 300 
in dyamcnorrht»a, 703 • 

in eclamptic convulsion, 757 
in paroxysmal tjicliy<*ardia, 521 
in phlegmasia aliiu dolens^ 759 
in pleurisy, 450 
in sciatica, 631 
in seasickness, 708 
in sepsis, pueriiend, 100 
in thrombo-angiitis obliterans, 551 
in tuberculosis, ‘,237 
*in varicose veins, 554 

Potassium acetate in arthritis, chronic, 701 
in bolls, 673' 

in mercuric chloride poisoning, 097 
in paroxysmal tachycardia, 522 
in premature systoles, 523 
fti stone in urinary tract, 024 
vehicles and incompatibilities, 783 
and sodium tarirate in nephritis, 477 
arsenite. See Fowler's solution. 
bicarbonate in arthritis, chronic, 701 
vehicles and incompatibilities, 783 
bismuth tartrate in syphilis, 211 
congenital, 214 

bitartrute in mercuric chloride poiseming, 
697 

bromides. See Bromides. 
carbonate in head louse infestation, 081 
in scabies, 682 

chlorate by mouth in ulcerative stomati- 
tis, 401 

in Vincent's angina, 205 
locally in stomatitis, 401 
chloride in methyl chloride poisoning, 710 
citrate in arthritis, chronic, 701 
vehicles and incompatibilities, 783 
cyanidf in louse fumigation, 086 
guaiaool sulphonate. See Thiocol-Jiochc. 
hydroxide in anthrax, 19 
in scabies, 682 
in warts, 677 
iodide. See also Iodides. 

vehicles and incompatibilities, 783 
mercuric iodide in skin disinfection, 774 * 
nitrate in acne, 675 

permanganate in "atropine poisoning, 704 
in blimder irrigation, 621 
in chancroid, 607 
in ecsemardermatitis, 607 
in epidermophytosis, 651 
in foot and mouth disease, 71 
in morphine poisoning, 70^ 
in ringworm of* foot, 652 
in snake bite, 717 * 

in stomatitis, 401 ' 
in strychnine poisoning, 701 


Potassium permanganate in»urcthritis, ncute 
' anterior, 594 

declining anterior, 596 
jMjsterior, 597 

in vf^inal douche in gonorrl^oa, 602 
in Vincent’s angina, 265 
in vulvoviigiriifis of infants, 605 
sulphocyiinalc in essential hypertension, 
503 

vehicles and incompatibilities, 783 
Powers and Jieek technic of tannic acid 
treatment of burns, 722 
Prausnitz-Kustner test for sensitivity in hay 
fever, 319 

Pregl's iodine jdus serum in eerebroBpin.il 
fever, 34 

Pregnancy, diabetes mellihis in, 383 
pernicious vomiting^ of, 749. See also 
Hypcremesis gravidarum. 
plasmoquin compound in, 109 
quiniuq in, 97 
Premature systoles, 523 
potassium acetate, 523 
qiiinidine, 523 
quinine and strychnine, 523 
^ rest and exercise, 523 , 

veronal, 523 

Procaine and alcohol nerve block in sciatica, 
033 • 

and mercurochrome, 593 
in herpes zoster (paravertebral injections) , 
679 

in varicose veins, 556 
to anesthetize chancroidal uleor, 008 
with insulin in diabetes luollitus, 372 
Prophylaxis of gonorrhea, 599 
in female, 600 
in male, 599 

Proposoto in tuberculosis, 243 
prostatic massage, 598 
Prostatitis, gonorrheal, 598 
Protan in typhofd fever, 250 
in ulcerative colitis, 430 
Prolargol and glycerin in acute ondoc( 

<*itis, 004 

deterioration of, 592 
effeet of blood upon, 692 • 

in bacillary dysentery, chronic, 61 
in chancroid, 609 

ill cndocervicitis, acute goijprrheal, 60< 
in flagellate dysentery, 03^ 
in gonorrhea in female, acute stage, 
jirophylaxis in female, 600 
in male, 600 
in ulcerative colitis. 430 
in urethritis, acute anterior, 592 
jiosterior, 597 

in vulvovaginal gland locafization in . 

gonorrhea, 603 ' 

reserve “colloidal silver,” 592 
Protein in edema of nephritis, 473 
food in insulin reaction,^ 373 
sensitizjation in hemophilia, 505' 
shock in fllariasis, 3(^ 

Proti^inH, nonspecific, in agranulocytosis, 51 1 
in angioneurotic edema and urticaria 
331 * 

in arthritis, chronic,. 761 . 

’*in aathms^, 327 ^ 

in endocarditis, 514 
in epididymitis, 597 
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Proteins, nonspj^cific, in epilepsy, p45 
in hay fever, 321 
. in lymphograniilomn ihfi^iiinale, 
in migraine, 636 
in mueouR colitis, 420 
in neufosyphilis, 101 
in rheumatic fever, 163 
in sepsiK, 164 
in sveosis vulgaris, 656 
in thrombo-ungiitis obliterans, 553 
Protoiodide of mercury. See Merci{rons 
iodide, yellow. 

Pruritus. See also Itching, 

Pruritus, anal and genital, 679 
mild local therapy, 679 

antipruritic ointments, 680 
hot wet pack, 679 
importance ('f clean! inesR, 679 
radical local fherapy, (i80 

alcohol injections, 680 
quinine and urea hydrochlor- 
ide, 680 * 

ar-ray and radium, 681 
Psittacosis, 145 
convalescent serum, 146 
Psoriasis, 657 

ammoniau^d mercury and salicylic Acid, 
658 

araenic internally, 658 
betanaphthol, 660 

chrysarobin in collodion, gutta jicrcha or 
gelatin film, 659 
in ointment, 658 
with tar and salicylic acid, 659 
cignolin, 659 
coal tar, 660 
gold or manganese, 658 
^^jfrease bath,”' 658 
miacellaneouB measures, 657 
pyrogallol (pyrogallic acid), 6(»0 
removal of scales, 658 
resorcinol, 660 • 

tar, 659 

Unna^s chrysarobin-ichthyol comiKiund, 
660 

a?-ray therapy, 657 
Psorospermiasis, 146 
Psychotherapy in angina pectoris, 544 
in afterioscierosis, 565 
in constipation, 432 
in diabetps ihellitus, 357 
in*eczema-defmatitis, 664 
in’epilepsy, 638 
in essential hypertension, 560 
in gallbladder disease, 446 
in hyperemesiii gravidarum, 751 
in leprosy, 84 
in migraine, 635 
in mucous colitis, 428 
in nervous indigestion, 404 
in premature systoles, 523 
in seasickness, 771 
in thyrotoxicosis, 578 
in tubercidosis, 24S^ 
in whooping co^M, 267 
^syllium in constipation, 433 
Puerperal sepsis, 160, 758 
\unpkin seed. See Pepo, 

>aipttra, 602 * 
bfood transfusiofi, 602 
.calcium, 602 


Pi^ufa 

irradiation, 504 
liver therapy, 504 
s]>lcnectomy, 5(M 
Pustule, mali^ant, 17 
Pyelitis, 615. See also li'rinary tract in 
feciions. 

Pyelonephritis, 615. Sec nls*) Vrinary ime 
hifections. 

Pyloric stenosis in infants, 408 
* thick cerqal feedings, 409 
Pylorospasm, 408 
amyl nitrite, 408 
atropine, 408 
bclliKionna, 408 

codeinc*rather than morphine, 408 
dry diet, 408 
gastric lavage, 409 
glyceryl trinitrate, 408 
sodium nitrite, 408 
Pyramidon. See Amidopyrine, 

Pyrazolon derivatives, wit liholdiiig, in ngraiv 
uloeytosis, 50S 

Pyridium in urethritis, aeute anterior, 594 
in urinary tract infeet ions, 620 
Pyrogallie a(*id. See Pyrogallol. 

Pyrogallol in lupus erythematosus, 662 
in psoriasis, 660 


Quassia in junworm enema, 296 
Quinetum in malaria, 103 
Quinidine in angina pectoris, 547 
in auricular fiorillation, 516 
flutter, 521 

in coronary oeelusioii with ventrieulai 
fibrillation, 550 
in heart failure, 511 
in malaria, 103 

in paroxysmal tachycardia, 522 
m i)n»mature systoles, 523 
in tachycardia of thyrotoxicosis, 588 
substitute for quinine in malaria, 97 
Quinine and urea hydrochloride and iner- 
euroghrome, 593 
in ano-genital pruritus, 680 
in hemorrhoids, 44 1 
by rectum, 96 
desensitization, 96 
in pneumonia, 141 
disguising, 96 
dosage for children, 98 
idiosyncrasy, 96, 105, 109, 112 
in labor, 729 

' and ether-oil anesthesia, 745 
in amebic dysentery, 54 
in auricular fibrillation, 516 
in blackwater fever, 23 
* in bladder irrigation, 621 
in constipation (suppository), 434 
in epidemic pleurodynia, 64 
in ether-oil anesthesia in labor, 742 
in flarollate dysentery, 63 
in induction of labor, 728 
in labor, first stage, 731 
methods, 732 
results, 732 

in lupus er^^hematosivs, 662 
in malaria, 00, 05--99 
^ acute form, 92 

Bilious vomiting type, by mouth, 04 
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Quinine in malaria, bilious vomitinfi; type, 
intramuscularly, 94 
chronic form, 93 

comatose or delirious forms, intra- 
muscularly, 94 
intravenously, 94 
prophylaxis, 98 
remittent by mouth, 95 
intramuscularly, 95 
intravenously, 95 

in menstruation and pregnancy, 07 
in onchocerciasis, 300 
in pinworm enema, 290 
in premature systoles, 523 
in tachycardia of thyrotoxicosis, 5SS 
in thyrotoxicosis, 5S8 
in tularemia, 251 
in urinary tract infections, OH) 
in varicose veins, 555 
incompatibilities, 7S.{ 
intramuscularly, 95 
intravenously, 95 
salts, comparison, 9S 
substitution of alkaloids, 97 
vehicles, 783 

with iron and strychnine in malarial 
cachexia, 93 

with pituitrin and digitalis* in pneu- 
monia, 110 

with plasmoquin in nialaria, 107 
with stovarsol in malaria, 102 
Quiniobinc in S 3 rphilis, 212 


Rabbit fever, 250 

Rabies, 72. See also UydropluMa. 

Radium in actinomycosis, 12 1 
in blastomycosis, 121 
in Hodgkin’s disease, 501 
in leukemia, 498 
in lupus erythematosus, 001 
in pruritus of anal and genital regions, 
081 

in warts, 070 

Ralli and Brown treatment of malnutrition, 
390 

Rat extermination to prevent plague, 128 
Rat-bite fever, 140 
arsphenamines, 147 

Rat-bite fever therapy in neurosyidiilis, 191 
in syphilis, 177 
liiiy fungus, 120 

Read’s formula for metabolic rate, 583 
Rectal anesthesia in labor ((Iwathirioy), 741 
in whooping cough, 270 
feeding in eclampsia, 754 
in hyperemesis gravidarum, 751 
in hyperinsulinism, 385 
in malaria, vomiting type, 94 
in peptic ulcer (Smithies), 421 
in pyloric stenosis, 409 
in seasickness, 770 

Redewill’s use of diathermy in acute an- 
terior urethritis, 595 
Relapsing fever, 147 
arsphenamines, 147 
gray oil intramuscularly, 147 
prophylaxis, 148 

Relapsing fever therapy in neurosyphiiis, 191 
Renal ca^ulus, 023 « 

Renal colic, 624 


Renal pelvis, lavage of, antiseptics for, 
020 

Resorcinol in burns, 725 
in eczema-dermatitis, 071, 672 
in leprosy, 85 ^ 
in i^soriasis, 000 
in ringworm of seal]i, 654 
in seborrheic dermatitis, 050 
in urethritis, declining anterior, 590 
Respiratoiy tract diseases, 453 
Rest in angina pectoris, 544 
in chorea, 026 
in coronary occlusion, 550 
in endocarditis, 514 
in essential hypertension, 500 
in gonorrhea in female, 001 
in heart failure, 528 
in myocardial fatigue, 527 
in myocarditis, acutd, 515 
ill nervous indigestion, 404 
in peptic ulcer, Sippy, 410 
Sihithics, 421 
in premature systoles, 523 
in sciatica, 631 

in thrornbo-angiitis obliterans, 551 
in thyrotoxicosis, 578, 579 
in urethritis, acute anterior, 590 
posterior, 597 

Restraining sheet in typhoid fever, 25<^ 
Retention oil enema in constipation, 434 
in mucous colitis, 429 
Retinitis, hemorrhagic, insulin in, 382 
Rheumatic fever^ 148 

acetylsalicylic acid (aspirin), 150 
amidppyrine, 152 

antistreptococcus preparations, 153 
bandaging joints, 148 
cinchophen, 150 
cirrhosis due to, 151 
comparison with salicylates, 150 
dosage and administration, 151 
magnesium with, 151 
toxicity, 151 
mercurochrome, 152 
methyl salicylate (oil of wintergreen), 
150 

milk injections, 153 
uirvanol, 152 
prophylaxis, 153 
• salicylates, 149 

in prophylaxis, 153 * 

sodium salicylate, 149 * 
by mouth, 149 
by rectum, 149 
intravenously, 150 
sodium bicarbonate to lessen gas- 
tric irritation, 149 
strontium salicylate, 150 
sulphur and iodine, 153 
tonsillectomy and, 153 
Rheumatism, articular, acute, 148. See 
also Rheumatic fever. 

Rheumatoid arthritis, 760 
Rhodanate. See Sodium thiocyanate. 

Richey and O’Malley’s method of desensi- 
tization to quinine, 96 
Rickets, 337 
cod liver oil, 338 

administration to nursing mothers, 
338 

dosage, consensus of opinion, 338 
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Rickets 

cod liver oil with viosterol, 339 
halibut oil, 339 
; with viosterol, 339 
irradiated milk, 340 
yeast, 340 
light therapy, 339 
phosphorus, 340 

value of special window glass, 340 
viosterol^ 339 
dosage and efficacy, 339 
with cod liver or halibut oil, 339 
yeast milk, 340 
Rickettsia prowazeki, 201 
Ringer solution in methvl chloride poison- 
ing, 710 

Ringworm of beard, 054 
Ringworm of hand;;, feet, groin, axillae, 
breasts, and hairless skin generally. See 

Epidermophytosis. 

Ringworm of scalp, 653 

epilation with thallium acetate, 054 
with a;-ray, 054 

manual epilation and application of 
antiseptics, 053 

betanaphthol and sulphur, 054 
chrysarobin alone, 054 
and chloroform, 054 
• crude coal tar and zinc oxide, 054 
resorcinol, 054 

salicylic acid and sul])hur, ()54 
tincture of iodine, (>54 
Whitfield ointment, 054 
Riodine in syphilis, 220 
Rivanol in amebic dysentery, 50 . 

Robbins and Seabury’s treatment of chan- 
croid, 009 

Rochelle salt. See Potassium and sodium 
tartrate. 

Rocky Moxmtain spotted fever, 153 
arsphenaminea, 154 
atoxyl, 154 
digitalis, 154 
hypnotics, 154 
prophylaxis, 154 
vaccines, 154 

Rosenow’s«serum in poliomyelitis, 145 
Rosenwald’s modification of black wash in 
chancroid, 607 
Rdtheln, 117 

Rotunda treatment of eclampsia, 754 
Round-worms, 292 
carbon tetrachloride, 294 
chenopodium oil, 293 
hexylresorcinol, 293 

relation of catnon tetrachloride therapy 
to, 314 
santonin, 292 
dosage and toxicity, 293 
, with calomel or castor oil, 292 
spigelia, 294 
with senna, 294 

Rowe’s dietary treatment of food allergy, 
‘ 332-335 

.Rubber sponge supportive* bandage in 
varicose ulcer, 558 
tubing reaction to arsenicals, 203 
to glucose, prevention, 777 
Rubella, 117 

Rubeola, 112. See ali^ Measles. 

Rumex mixture in boils, 673 


Sabromin in epilepsy, 638 
Saccharin in diabetes mellitus, 355 
Saint-Girons and Horan’s method of desen- 
sitization to quinine, 96 
Sajodin. See Ceddum iodohchhuile. 
Salicylates. See Sodium salicylate. 

Salicylic acid in amebic dysentery, 54 
in eczema-dermatitis, OiKS, 070, 071 
in epidermophytosis, 652 
in impetigo contagiosa, 650 
in lupus erythematosus, 661 
in pinworm enema, 296 
ointment, 295 

in pruritus of anal and genital region, 680 
in psoriasis, ()5S, 659 
in ringworm of scalp, 054 
in seborrheic dermatitis, 655 
in warts, t)77 

in Whitfield ointment, 652 
Salol. See Phenyl salicylate. 

Salt, iodized, and hyperthyroidism, 573 
in prevention of simple goiter, 571, 574 
Salvarsan. See Ars phenamine. 

new’. Seic Neoarsphenamine. 

Salyrgan in aseitCwS of portal cirrhosis, 451 
in heart failure, 539 
in nephritis, 475 

Sandalwood oil in gonorrhea in female, 001 
in prostatitis, 598 
in urethritis, acute anterior, 590 
posterior, 597 
Sandfly fever, 124 

Sandflies in transmission of kala-azar, 70 
Sanford’s intraperitoneal technic with nco- 
ars])honaminc in congenital syi>hilis, 198 
Sanoe.rysin in lupus erythematosus, 662 
in tuberculosis, 238 

Sansum treatment of diabetes mellitus, 362, 
363 

of obesity, 392 
Santonin in pinworm, 295 
in round-worms, 292 
in sprue, 169 
toxicology, 312 

Sant.yl in urethritis, acute anterior, 591 
Sauerbnich diet in tuberculosis, 243, 244 
Sauer’s treatment of pyloric stenosis in 
infants, 409 

Scabicide in scabies, 683 
Scabies, 681 
cresol, 682 

Danish treatment, 682 
advantj^cs, 683 

composition and application of oint- 
ment, 682, 683 

induced dermatitis from improper 
use, 683 

older method of treatment (sulphur, soft 
soap (or potassium carbonate) and oil 
of cade ointment), 682 
Scalp, ringworm of, 653 
Scarlet fever, 154 
acriflavine, 158 
antitoxin^ 155 
active immunization, 157 
effects upon course and complica- 
tions, 156 
historical, 155 
passive immunization, 157 
preparations availably 156 
convalescent serum, 157 
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Scarlet fever 

l^neral meaRures, 155 
immunotranRfusion, 157 
mercurochrome, 158 
phenol-i^trolatuzn ointment, 155 
quarantine, 155 
toxoid, 157 

Scarlet R in infected burns, 726 
Sc^leth treatment of drug addiction, 692 
Schick test, toxin-antitoxin as substitute, 45 
Schistosoma haematobium, 282, 283 
jappnioum, 282, 283 
mansoni, 282, 283 

Schnell’s ethyl acetate treatment of head 
lice, 684 

Schhnlein’s disease, 5Cf2. Sec also Purpura 
Schussler’s technic of injections in varicose 
veins, 555 

Schwentker’s method of sterilizing glueoKc 
solution, 776 

Sciatic neuralgia, 631. See also Neuralgia^ 
adaiic. 

Scojiolaminc and* amytal in liiborj 747 
in coronary occlusion, 549 
in delirium tremens, 766 
in drug addiction, Pettey treatment, 691 
Sceleth treatment, 692 
in dysmenorrhea, 764 
in encdt>halitis lethargica, 647 
in hiccup, 629 

* in seasiclmess, 709 

in status cpilepticus, 645 
in thyrotoxicosis, 578 
acute postoperative crisis, 587 
in twilight sleep in labor, 748 
in wood alcohol poisoning, 706 
Scratch test for sensitivity in ha 3 r fever, 319 
Scrotal compression and immobilization in 
epididymitis, 597 
Scunry, 341* 
asdbrbic acid, 342 

fruit juices and fresh vegetables, 342 
prophylaxis, 342 

Seabury and Robbings treatment of chan- 
croid, 609 
Seasickness. 767 
abdominal binder, 768 
belladonna, hyoscine, and strychnine, 769 
« cath^trtics, 769 
diet, 768 
glucose, 769 

morphine and rectal feeding in excessive 
vomiting, 770 
nitrites, 770 
plugging of ears, 768 
postural treatment, 768 
prevention of eyestrain, 768 
.psychotherapy, 771 
sedatives, 770 

use of carminative mixture, 768 
value of fresh air, 768 
Seatworm, 294. See also Pinworm, * 
Seborrheic dermatitis, 654 

* axnmoniated mercury and salicylic acid 

(ointment), 655 
diet, 665 

mercuric chlorfde, chloral hydrate, 
formic acid and castor oil (lotion), 655 
resorcinol (ointment su;^d lotion), 6^ 
sulphur alone (ointment), 655 . 

and salicylic acid (ointment). 655 


Sedatives in angina pectorii 
in botulism, 712 
in^chordee, 699 
in*chorea, 627 
in coronary occlusion, 641 
in delirium tremens, 766 
in dysmenorrhea, 764 
in encephalitis lethargica, 647 
in epilepsy, 638 
in essential hypertension, 561 
in hlariasis, 300 

in functional disturbances of heart, 512 
in gonorrhea in female, 601 
in heart failure, 528 
in hiccup, 629 
in h 3 ^oreme 8 iR gravidarum, 
in migraine, 635 
in myxedema, 570 
in renal colic, 624 
in seasickness, 77-0 
in tetanus, 225^ 
in thyibtoxicosis, 578 
acute postoperative crisis, 587 
in urinary tract infections, 616 
in whooping cough, 267 
Seidlitz’ powder in nephritis, 477 
in typhoid fever, 255 
Seminal vesiculitis, gonorrheal, 598 
Senna, dosage for children, 436 
in constipation, 436 
vehicles and incompatibilities, 784 
with spigelia in round-worms, 294 
Sepsis, 158 
acriflavine base, 164 

antiseptic douche in puerperal sepsis, 160 
bacteriophage, 164 
blood transfusion^ 164 
elimination of primary or secondary foci, 
169 

Fowler position in puerperal sepsis, 160 
gentian violet intravenously, 164 
glucose, 164 

by continuous venoclysis,. 164 
immunotransfusion, 164 
mercurochrome intravenously, 160 
dangers, 161 

efficacy, 160 ^ 

obstaoloo in waj'' of freer trial, 161, 162 
reactions, 163 
• technic, 163 
metaphen intravenously, 163 
milk injections, 164 * 

nonspecific proteins, 164 
serum and vaccines, 159 
turpentine abscess to stimulate antibodv 
production^ 164 ^ 

typhoid vaccine, 164 
venoclysis, 164 
Sepsis, puerperal, 160, 758 
Septic sore uiroat, 64 
Septicemia, 158. See also Sepsis, 

Serum disease, 335 
epinephrine, 336 
’ magnesium sulphate, 330 
Serum in anthrax, 18 
normal beef, 18 
in bacillary* dysentery, 58 
in cerebrospinal feyer, 31 

plus Iregrs iodine, intracarotid, I 
substituting flqid, *33 
in chickennox. convalesoeiit. 36 
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Serum in cholera, 20 
in endocarditis, 514. 
in epidemic sore throat, 65 ' 
in erysipelas, convalescent, 68 
local use, 67 
in erysipeloid, 70 
in dSsential hematuria, 623 
in hemophilia, 505 ^ 

in hemorrhage of peptic ulcer, 426 
in Hodgkin’s disease, 501 
in leukemia, 500 
in malaria, 103 
in measles, convalescent, ll4 
convalescent blood from family donor, 
115 

plasma, 114 
; immune goat, 116 
in .mumps, convalescent, 110 
in plague, 126 
in pneumonia, 137 
convalescent, 139 
Kyes’- chicken, 139 * 

in poliomyelitis, antistreptococcus, 145 
• convalescent, 144 
French, 145 

in psittacosis, convalescent, 146 
in rheumatic fever, 153 
in scarlet fever, convalescent, 157 
in vep^is, 159 
in snake bite, 717 
in spider bite, convalescent, 719 
in tetanus, prophylaxis, 228 
treatment, 227 
in trichinosis, 298 
in tularemia, 251 « 

in ulcerative colitis, 430 
in yellow fever, 279 • 

Serum sensitiveness and desensitization, 
780 

Sesaihe oil in constipation (retention enema), 
435 

Shin-bone fever, 229.- See also * Trench 
Sever, 

Shingles, 678. See also Herpes zoster. 

Shivers’ technic of mercurophen injection 
in acute anterior urethritis, 594 

Sichel andfMathieu technic of induction of 
labor, 728 

Sickle cell anemia, 487 

Gilbert’s treatment of thrombo-angiitis <;b- 
literans, 551 ^ 

Silver arsphenamine in syphilis, 200 
nitrate and mercurochromc, 593 
in bacillary dysentery, chronic, .61 
’ in bladder irrigation, 621 
in caucrum eris, 80 . 
in canker sore, 401 
in«cystitis, ulcerative, 616 
in endocervicitis, acute gonorrheal, 603 
in erysipelas, 66 
in foot and mouth disease, 71 
'in gonorrhea in female, acute stage,. 

602 

in‘ impetigo contagiosa^ 649 , 

in lavage of renal pelvis, 620 

in peptic ulcer, 425 

in prostatitis, 598 

in stomatitis, 400 

in ulcerative colitis, 4au 

in urethral gland docaUzation in gouor- 

vliMi in fAmn.lA. 602 


Silver nitrate in urethritis, declining anterior 
after p^si^e of sounds, 596 
• ' provocative irrigation, 596 
posterior, 597 

in varicose ulcer (MePheeters), .559 
in Vincent’s angina, 265 
in vulvovaginitis in infants, 605 
in warts, 677 

protein, mild. See Argyrol, 
strong. See Protargol, 

Siomine id syphilis, 221 
Sippy treatment of peptic ulcer, 416-419 
Skin* diseases. 649 
Skin disinfection, 773 

acnflavine-iilcohol-acetone, 775 
‘ hexylresorcinol, 775 
iodine in diluted alcohol, 774 
mercurochrome alone, 774 
with alcohol and acetone, 774 
metaphen. 775 
picric acia, 774 

potassmm mercuric iodide, 774 
prelimmary use of soa{), 774 
sterilization of hands, 775 
. tincture of iodine, 774 . 

diluted, 774 

Skin eruptions from arsenicals, 203 
Sleeping sickness, African, 231. See also 
Typa7W8(miaid3f African. 

Smallpox, 165 
amidopyrine, 166 
argyrol, 167 
Uspirin, 166 

calamine, phenol, and zinc lotion, 166 
gastric lavage with sodium bicarbonate, 
166 

gliiCQse intravenously, 166 
morphine, 166 
phenacetin, 166 

trichloracetic acid to remove scars, 167 
vaccination. 167 
nervous disorders following, 167 
Smithies treatment of peptic ulcer, 421, 422 
Snake bite, 716 

general supportive metusures, ,717? 
immediate surgical treatment, 717 
specihe antisera, 717 

in Central America, 718 
in India, 717 
in North America,* 717 
in South America, 717 
Soap in antiseptic preparation of vulva, 729 
in chancroid prophylaxis, 607 
in constipation (enema 434 
in corrosive acid poisoning, 605 
in eclampsia, combined ''conservative’* 
treatment (enema)^ 756 
in ether-oil anesthesia in labor (enema) 
741 '' 

in induction of labor (enetna), 728 
in pinworm enema, 2% 
in scabies, 682 
in skin disinfection, 774 
in sterilization of hands, 775 
in Stron^loides infection, 3bl . 
in syphilis prophylaxis 222 
in Vincent’s angina, 

lobee in eczem^ermatitis due to milk 
sensitiveness,^ 666 

Sidium aoetate in stone in urinajry tract, 624 
to melt paraffin. 724 
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Sodhim aminophenylarsenate. See AtoxyL 
amytal. See Amytal, 
bicarbonate and hexylresorcinol, f}20 
and thymol in hookworm disease, 304 
in angioneurotic edema and urticaria, 
332 

in aspirin poisoning, 707 
in atropine poisoning, 704 
' in blacKwater fever, intravenously, 24 
in carbon monoxide poisoning, 709 
in Castellani’s yaws mixture, 276 
in cholera, intravenously, 21 
in constipation (cnema)^ 434 
in corrosive acid pbisomng, 695 
in delirium tremens, 767 
in diabetic coma, 379 
in eclampsia, liotunda treatment, 754 
in eczema-dermatitis (bath), 6()S 
in erysipelas, 66 
in gallstone colic (enema), 447 
in gastritis (lavage), 413 
in hiccup, 629 
in hyperchlorhydria, 409 
in hyperemesis gravidarum, 750, 751 
in inching of portal cirrhosis, 450 
in lead poisoning, 715 
in**methyl chloride poisoning, 710 
in mucous colitis, 428 
in obesity treatment, 393 
in peptic ulcer, Alvarez, 420 
Sippy, 417, 418 
Winkelstein, 423 
in pneumonia (enema), 131 
in smallpox (gastric lavage), 166 
in thrush, 402 

in tuberculous indigestion, 246 
laryngeal pain, 248 
in wood alcohol poisoning^ 706 
vehicles and incompatibilities, 783 
biphosphatc alternated with urotropin, 

- 617 

in stone in urinary tract, 624 
vehicles tuid incompatibilities, 783 
borate, compound solution of. See 
DobelVs solution. 

in angioneurotic edema and urticaria, 
332 

in epilepsy, 645 
in pinworm enema, 296 
bromide. Sec’also Bromides. 

incompatibilities and vehicles, 783 
cacodylate in epilepsy, 639 
in malaria, 101 
in secondary anemia, 482 
carbonate in angioneurotic edema and 
urticaria, 332 

in burns, tannic acid treatment, 723 
in corrosive acid poisoning, 695 
chloride in anthrax, 18 
in arsphenamine preparation, 199 
in bacillary dysentery, 58 
in burns, 721 

in cholera, intravenously, 21 
in constipation (enema), 434 
in delirium tremens, 767 
in diabetic coma, 378 
diarrhea, 381 * 
in erythremia, 497 

in gallstone Qolic (enema), 447 . I 

in nyperemesis gravidarum, 752 
in methyl chloride poisoning, 710 


Sodium chloride in pinworm enema, 296 * 
in sciatica, 632 » 

in stokers’ cramps, 773 
in tetany, 350 

in thrombo-angiitis obliterans, 551 
in varicose veins, 555 
citrate in catarrhal fever, 27 
in drug addiction, Lambert-Towns 
■ treatment, 690 
dehydrocholate. See Decholin. 
fluoride in thyrotoxicosis, 588 
hydroxide in detoxifleation of new rubber 
tubing, arsphenamine reac- 
tion, 203 

glucose reaction, 777 
in lewisite skin burns, 460 
hjnpochlorite in breast abscess prophy- 
laxis, 759 

to disinfect excreta, 259 
hyposulphite. See Sodium thiosulphate. 
iodide. See Iodides. 
morrhuate in tuberculosis, 243 
in varicose ulcer (Wright), 557 
veins, 555 

nitrite in angina pectoris, 542, 543, 544 
in coronary occlusion, 549 
in essential hypertension, 562 
in heart failure, 529 
in lead poisoning, 715 
in pylorospasm, 408 
in seasickness, 770 
vehicles and incompatibilities, 783 
perborate in Vincent’s angina, alone, 264 
with arsphenamine, 264 
phosphate in acute nephritis, 477 
in peptic ulcer (Smithies), 421 
ricinoleate for detoxification of toxin- 
antitoxin, 46 

salicylate in arthritis, chronic, 761 
in Castellani’s yaws mixture, 276 
in chorea, 627 

in drug addiction, Lambert-Tc 
treatment, 690 
in dysmenorrhea, 764, 765 
in endocarditis, 514 
in migraine, 635 
in rheumatic fever, 149 
by mouth, 149 
by rectum, 149 
^ intravenously, 150 
, prophylaxis, 153 
in sciatica, 632 ^ 

in varicose veins, 554 
vehicles and incompatibilities, 784 
sulphate in bacillary dysentery, 58 
in nephritis, 477 
in phenol poisoning^ 6u6 
sulphite in ivy poisoning, 669 
in tear gas burns, 460 
thiocyanate in opium and cocaine addic- 
tion, 694 

thiosulphate ahd gold in lupus erythema- 
tosus, 662 

in arsenical neuritis, 204 
in arsphenamine aplastic anemia, 204 
dermatitis. 203 
encephalitis, 204 

in carbon monoxide poisoning, 709 
in drug addiction, Lambert-Towns 
treatment, 691 • 

in iodine poisoning, 705 
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Sodium thiosulphate in itching of portal 
^ ciri^osis, 450 

in mercuric chloride poisoning, 697 
in ringworm of feet, prophylaxis, 653 
in tihea versicolor, 650 
Sodium - phenylglycinamide - arsonate. Se<^ 
Tryparsamide, 

Sodoku, 146. See also Rat'-bite fever. 

Soldier’s heart, 512 

Solis^ohen’s quinine - piiui trin - digi talis 

treatme^ of pneumonia, 140 
Solution ST- 37. See Hexylresordnol. 
Soper's. nasal lavage in hemorrhage of peptic 
ulcer, 426 

treatment of gastric hemorrhage, 426 
Sore, canker, 400, 401 
Sore, Oriental, 80 
Sore throat, epidemic, 64 

alkaline aromatic solution, 65 
cold packs, 65 
Dobell's solution, 65 
Sore throat, septic, 64 • 

Sounds, use of, in declining anterior ure- 
thritis, 596 

in glandular urethritis, 599 
South American trypanosomiasis, 234 
Southey tubes in edema of nephritis, 477 
Spa treatment in arthritis, chronic, 762 
in cirrhosis of liver, 450 
fh gallbladder disease, 446 
in gout, 391 

in stone in urinary tract, 624 
Spahlinger treatment in tuberculosife, 243 
Sparteine in drug addiction, Pettey treat- 
ment, 692 
in epilepsy, 639 

Spearmint in flavoring liquid petrolat uni, 438 
Spengler treatment in tuberculosis, 243 
Spider bite, 718 

convalescent scrum, 719 

local treatment, 719 

magnesium sulphate intravenously, 719 

nitroglycerin, 718 

oi)iates and heat, 718 

* spinal puncture, 718 
Spigelia in round-worms, 294 

toxicology, 313 

Spinal anofithesia in labor, 71 1 
drainage in cerebrospinal fever, 31 
in chorea, 628 

in diabetes insipidus, 387 • 

in cehxm|)ijia, dehydration trealineiif , 
757 

in malaria, comatose or d<4irious form, 
94 

in poliomyelitis, 144 

* Spirillum fever,* 147. See also Relupmig 

* fever, 

Spirochacta icterohemorrhagiae, 75 
pallida, 170 

Spirocide. See SUwarsol. 

Spleen diet in erythremia, -497 
Spleen-marrow in secondary anemia, 482 
Splenectomy in purpura, 504 . . 

Splenic extract in eczema-dermatitis, 664 
in malaria, 103 
Sporotrichium, 121 
Sporotridiosis, 121 
inHidpfl. 122 


Spotted fever, 30. See also Cirehrospinal 
fever. 

Sprays in catarrhal fever, 30 
Sprue, 167 

banana treatment, 168 
blood transfusion, 170 
diet, 168 
emetine, 169 

hydrochloric acid and pancrcatin, 169 

liver treatment, 170 

santonin, 169 

tt^tiiny, treatment, 168 

vaccine, 169 

ST-37 solution. Sae^JIcxylresorcijUil, 

St. Gothard tunnel disease. See Hookworm 
disease, 

St. Vitus dance, 626. See also Chorea. 
Stajihylococcus, 130 
Starch in corrosive acid poisoning, 695 
in oczema-ilermatitis, Boc'ck's piiste, ,671 
Lassar’s paste, 671 
in iodine poisoning, 705 
Startin's mixture in acne, 674 
in boils, 673 
Status epilepticus, 645 
Steam, live, in anthrax, 19 
Stcarodino in prevention of sinii)lc i^goiter, 
571 

Stegomyia fasciata, 37, 277 

Sterilization of hands, 775 

Stibainine glucoside in kala-azar, 79 

Stibenyl in kala-azar, 79 

Stibosan (von Ileydcn 471) in kala-aztir, 79 

Stokers’ cramps, 772 

addition of salt to drinking watt^r, 773 

glucose, 773 

push fluids, 773 

rest in cool place, 773 

salt tablets, 773 

Stokes- Adams disease, 524. See also Heart 
block. 

Stoin.ach T>^’t'l>*iJ*ations by mouth in iHir- 
nicious anemia, 492 
Stomatitis, 400 

Stomatitis, aphthous (vesicular or her])ctic; 
canker sore), 400 

mouth washers. See Stomal t Us, calar’^ 
rlial. 

.silv(*r nil, rate stick, 401 
Stomatitis, bismuth, 401, 44)2 
Stomatitis, catarrhal (simple), 400 
boric aci<l, 401 
diet, 401 

hydrogen dioxide, 401 
mouth washes, 401 
potassium chlorate, 401 
permanganate, 401 
thymol, 401 
tincture of myrrh, 401 

Stomatitis, gangrenous (<‘ancnim oris; norna), 
400, 401 

Stomatitis, mercurial, 401 

potassium chlorate mouth wash, 402 
Stomatitis, parasitic (thrush), 400 
boric acid solution, 402 
teat or sac, 402 
ferric chloride, 402 
formalin, 402 
geqtiaii violet, 402 
mercurochromd, 402 
sodium bicarlionatc, 402. 
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Stomatitis, ulcerative, 400 

inoutn washes. See Stornaiiiis, catar- 
rhal. 

potassium chlorate internally, 401 
. silver nitrate stick, 401 
Stone i^ biliaiy tract, 445. See also Gall- 
bladder diaeaaef chronic. 

Stone in urinaiy tract, 023 
diet and fluids, 624 
nitrohydrochloric acid, 624 
sedatives in colic, 624 
sodium biphos^hate, 624‘ 
or potassiVim acetate, 624 
spa treatment, 624 
turpentine, 624 
urotropin, 624 

Stone’s technic of alcohol injections in ano- 
genital pruritus, 680 
Stools, disinfection of,* 258 
St-ovarsol in amebic dyaentary, 53 
in flagellate dysentery, 63 
in malaria, 102 
in syphilis, 202 
congenital, 197 
with quinine in malaria, l02 
Stramonium in asthma, 330 
in encephalitis lethargica, 647 
Strang treatment of obesity, 392 
Strauss’ technic of injection of physiologic 
sodium chloride in sciatica, 632 
Streptococcus, 130 
epidemicus, 64 
hemolyticus, 65, 130 
rheumaticus,‘148 
Bcarlatinae, 154 
Streptothricosis, 122 
Streptothrix, 122 

Stripping of vesicles in seminal vesiculitis, 
598 

Stroganoff treatment of eclampsia, 753 
'Strongyfoides infection, 300 
gentian violet, 301 
thymol regimen, 301 
Strongyloides stercoralis, 300 
Strontium bromide in epilepsy, 638 
salicylate in rheumatic fever, 150 
Strophanthin in heart failure, 536 
Strophanthus in heart failure, by mouth, 536 
sublingual and ]>erlingua1 routes, 536, 
537 

. in paroxysmal tachytwirdia, 522 
Stryennine in acetanilid, antipyrinr and 
phenacetin poisoning, 707 
in alcohol poisoning, 705 
in apopldctic stroke, 564 
in aspidium poisoning, 312 
in atony of stomach, 411 
in beriberi, 347 
in, boils, 673 
in botulism, 712 

. in chloral hydrate poisoning, 703 
in cocaine poisoning, 708 
/in corrosive acid poisoning, 695 
in delirium tremens, 766, 767 
in diphtheria pwlysis, 42 
in drug addidtion, Lambert-Towns treat- 
ment, 690 

Pettey treatment, 691 
SceleUi treatment, 693 
in epileps^r, 639 

in food poisoning, 7ll H 


St^chnine in lead poisoiflng, 7 
in mushroom* poisoning, 712 
in nervous indigestion, 407 • 
in pneumonia, 135 
in premature systoles, 523 ' 
in seasickness, 769 
in snake bite, 717 
in tuberculous anorexia, 246 
in t 3 rphoid fever, 256, 258 
in wet brain, 767 
in wood alcohol poisoning, 706 
vehicles and incompatibilities, 784, 785 
with iron and quinine in malarial cachexia, 
93 

Strychnine poisoning, 700 
apomorphine, 701 
barbiturates, 701 
I older therapy, 700 

amyl nitrite to hasten relaxation, 
701 

artificial respiration, 701 
dicmical and physical antidotes, 

• 701 , 

chloral hydrate by rectum, 701 
introduction of stomach tube under 
general anesthetic, 701 
morphine^ 701 

Subcutaneous administration of glucose, 779 
Sucrose in lime burn of eye, 726 
in mercuric chloride poisoning, 697 
in varicose veins, 555 
Sulfarsenol. See Sulpharsphenamine. 
Sulpharsphenamine in liver flukes, 282 
in malaria, 102 
in syphilis, 200 
congenital, 196 
of nervous system, 201 
in warts, 678 

Sulphocyanates in essential hypertension * 
' 563 

Sulphonated bitumen. See IcMhyol. 

Sulphur and iodine in rheumatic fever, 153 
dioxide in louse fumigation, *686 
in acne, 675 

in arsphenamine dermatitis, 203 • 
in asthma, 327 
in diabetes mellitus, 371 
in eczema-dermatitis, 667, 671 ' 
in epiderihophytosis, 652 
in luj)U8 erythematosus, 661 . 
ill neurosyphilis, fever therajiy, 19i; 
in jisorifisis, 660 , 

in ringworm of scalp, 654 
in scabies, 682 
in sciatica, 633 
in seborrheic dermatitis, 656 
in Strongyloides infection, 301 
Sulphurated lime in tmrts, 677 
I^t 9 nsa (Iptio alba) in Istcne, 675 
in lupus erythematosus, 661. 

Sulphuric acid in acne, 674 
in boils, 673 • 
in louse fumigation, 686 
Sunlight in rickets. 340 
Sunstroke, 771. See also Heat etroke. 

Surgery in diabetes mellitus, 382 
Sweating in nephritis, 475 , . 

Sweating sickness, 117 
Swift-Ellis technic in neurosyphilis, 185 
Sycosis vtdgaris, 656 ^ 

Sydenham’s chorea, 626. See also Chorea 



INDEX 


881 


Sympathectomy, cervical, in angina pec- 
toris, 647 

Sympathetic ganglioncctomy in thrombo- 
an^itis obliterans, 563 
Sy^nephrin in asthma, 329 
in hay fever, topical application, 323 
in whooping cough, 268 
Synthaline in diabetes mellitus, 374 
Syphilis, 170 
arsenical reactions^ 202 
aplastic anemia, 204 
cerebral, 204 

chills, fever, etc. (new tubing reac- 
tion), 203 
Herxheimer, 203 
immediate “nitritoid,*' 202 
jaundice, 203 
neuritis, 204 
skin eruptions, 203 
' arsenicals, 198 
arsphenamine, 199 
abortive (European) system, 472. 
and increase in neurosyphilis, 186 
comparison with neoarsphenamine, 198 
diet during treatment, 204 
dosage, 199 

early (American system), 173 
in congenital disease, 195 
4 X 1 prophylaxis, 222 
intolerance, bismuth in, 214 
odor, 204 

preparation for administration, 199 
resistance, 204 
bismarsen, 215 

administration and dosage, 215 
in different types of the disease, 215-218 
reactions, 218 
bilsmuth, 210 
bismocymol, 212 
bismosol, 211 

bismuth arsphenamine sulphonate, 215 
salicylate, 212 
sodium tartrate, 211 
in jlifferent types of the disease, 212-214 
in prophylaxis, 223 
iodobismitol, 211 
liposoluble solutions, 212 
mesurol, 211 
method of use, 210 
olio-bi-Roche, 211 
potassium bismuth tartrate, 211 
quiniobine! 212 

soluble and insoluble preparations, 210 
suspensions in oil, 211 
tartroquiniobine, 211 
thiobismol, ^11 
toxicity, 214 
water-soluble salts, 210 
combined drug and protein therapy, 221 
iodides, 218 

calcium iodobehenate,, 220 
ferrosajochn, 220 
in cong^enital disease, 196 
iodalbm, 220 
iodocaseiu, 220 
iodostarine-Roohe, 220 
lipoiodine-Ciba, 220 
organic iodides, 220 
' potassium iodide, 219 
rio^e, 220 • 
siomine, 221 
66 


Syphilis 

iodides, toxicity, 220 
when to use, 219 
mercury, 205 

by inhalation and fumigation, 210 
by inunction, 206 
calomel ointment, 206 
mild mercurial ointment, 206 
strong mercurial ointment, 205 
by mouth, 206 

mercuric chloride (bichloride), 205 
mercury with .chalk (gray powder), . 
205 

mixed treatment, 206 
red mercuric iodide (biiUodide), 205 
yellow mercurous iodide (proteno- 
dide), 205 

in congenital dis^e, 195 
intramuscularly, ’206 

colloidal mercury siilphi<lo (Hillo), 207 
gray oil, 206 
mercuric benzoate, 207 
salicylate, 20(> 
succinimide, 207 
mercurosal, 207 

mild mercurous chloride (calomel) 
207 

red mercuric iodide, 207 
intravenously, 208 
flumerin, 208 
mercodel, 209 
mercurosal, 209 
neoarsphenamine, 190 

comparison with arsphenamine, 198 
dosage and administration, 199 
in congenital disease, 195 
intraperitoneal administration, 198 
nephritis complicating, 179 
prophylaxis, 221 
arsphenamine, 222 
bismuth, 223 
calomel ointment, 221 
soap, 222 
weak acids, 222 
rat-bite fever therapy, 177 
silver arsphenamine, 200 
argyria following, 200 
dosage and technic, 200 
reactions, 200 

stovarsol, in adult di%?ease, 202 
in congenital disease, 197 
sulpharsphenamine. 200 

^vantages and disadvantages, 201 
dosage, 201 

in congenital disease, 196 
reactions, 201 

Syphilis, cardiovascular, 177 
arsenicals, 177 
bismarsen, 217 
bismuth, 213 
iodides, 177, 219 
mercury, 177 
Syphilis, congenital, 194 
arsphenamine, 196 
by rectum, 198 
bismarsem 21S 
bismuth, 214 

comparison of merciuy, arsphenamine, 
and neoarsphenamine, 197 
miscellaneous methods, 198 
neoarsphenamine, 196 
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Sypbilis, congenital 

neoarsphenamine, intraperitoneally, 198 
prophylaxis. 194 
stovarsol, 197 
Bulpharsphenamine, 196 
use of mercury, arsenic, iodides, 195 
SyiihUiB, early, 171 

American systiem, 173 
criteria of cure, 173 
dose of arsphenamine, 173 
of mercury, 173 
drugs used, 173 

intermittent versus continuous 
treatment, 173 
length of treatment, 173 
results of treatment, 174 
serological control, 174 
tabular outline, 175 
bismarsen, 215 
bismuth, 212 

European ''abortive/' system, 172 
nonspecific measures (including fever), 
177 

rat-bite fever therapy, 177 
Syphilis, late or tertiary. See Syphilis^ vis- 
ceralf and Syphilis of central nervous system. 
SyphUis of aorta. See Syphilis^ cardiovascular. 
Syphilis of central nervous system, 179 
bismarsen, 217 
bismuth, 213 

classification of clinical material, 
179 

of treatment systems, 179 
comparison of results in several 
clinics, 185 
fever therapy, 187 

diathermy, electric blanket, 
hot baths, hot air, 192 
malaria, 187 

course of the malaria, 188 
method of inoculation, 187 
postmalarial treatment, 191 
results, 189 

termination of the malaria, 
189 

nonspecific proteins, 191 
rat-bite fever, 191 
relapsing fever, 191 
sulphur, 193 

typhoid-paratyphoid vaccine, 
191 

Fordyce technic, 186 
gastric crisis, 193 
general paralysis, 182 
increase in cases, arsphenamine as 
factor, 186 

length of treatment, 184 
meningeal, early, 180 
meningovascular, late, 181 
optic atrophy, 1^ 
paretic spinal fluid, prognostic im- 
port, 183 

results of treatment, 180 
Bivift-Ellis technic, 185 
tabes, 181 

tryparsamide tiier^y, 186 
adverse side enects, 187 
efficacy, 186 

method of administration, 187 
Syphilis of heart, 178 
of liver, 178 


Syphilis, visceral, 177 
aneurysm, 177 
aortitis, 177 
cardiac, 178 
hepatiCj 178 

other visceral lesions, 179 
S 3 rphilitic aneu^sm, 177 
Syphilitic aortitis. See Syphilis^ cardiovas- 
cular. 

Syrups used as vehicles, 785 
Systoles, premature, 523 


Tabardillo, 261. See also Typhus fever^ 
Tabes, 181. See also Syphilis of central 
nervom system. 

Tachycardia, paroxysmal, 521 
acetylcholin, 522 
afeiiil, 522 
calcium, 522 
di^talis, 522 
miscellaneous drugs, 522 
potassium acetate, 522 
quinidine, 522 

vagal or orbital pressure, 521 
Taenia echinococcus, 290 
saginata, 287 
solium, 287 

Tannalbin. See Albumin tannate. c 
Tannic acid, hydrogen ion concentration, 722 
in bacillary dysentery, chronic, 61 
in burns, 722 
in flagellate dysentery, 63 
in strychnine poisoning, 701 
in ulcerative colitis, 430 
Tannigen. See ^cetyUannic add. 
Tapeworms, 287 
aspidium (male fern), 288 

administration and dosage, 289 
disguising taste, 288 
preparation of patient, 289 
search for worm head, 289 
"early bird" treatment, 290 
pelletierine tannate, 289 
pepo (pumpkin seea), 289 
pomegranate bark (granatum), 289 
treatment before and after ^vermifuge, 
290 

Tar. See Birch tar^ Coal taVy Pine far. 

Tartar emetic in bilharziasis. 283 
in ‘Castellani’s yaws mixture, 276 
in chancroid, 610 ^ 

in coccidioidal granuloma, 122 
.in filariasis, 300 
in granuloma inguinale, 613 
in guinea worm, 297 t 
in infectious jaundice, 76 
in kala-azar, 77 
in liver flukes, 282 
in lymphogranuloma inguinale ,615 
in oriental sore, 80 
in trichinosis, 298 
in trypanosomiasis, African, 232 
in yaws, 276 

incompatibilities and vehicles, 781 
Tartaric acid in tinea versioblor, 650 
Tartroquiniobine in syphilis, 211 
Tear gas bums, 460 
Terpin hydrate in catarrhal fever, 28 
Terrors technic for qhinine-urea hydro- 
. chloride injections in hemorrhoids, 441 
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Tetanus, 224 

antitetanic serum in prophylaxis, 228 
dosa^ and effects, 228 
reactions, 229 
in treatment, 227 
comparison of routes, 227 
reactions, 228 
technic and dosage, 227 
glucose, 227 
local treatment, 22«5 

ant^tetanic serum, 228 
cauterization contraindicated, 225 
hydrogen peroxide dressing, 225 
sterilization of wound with iodine, 
• 225 

thorough incision and d^^hridement, 
225 

sedatives, 225 
avertin anesthesia, 226 
chloral hydrate, 225 
chloroform anesthesia, 226 
magnesium sulphate, 226 ^ 

morphine, 225 
phenobarbital, 225 
toxoid for active immunization, 229 
Tetany, 347 

alkalotic cases, treatment, 850 
calcium alone, 348 
with acid, 349 
Vith lactose, 349 
cod liver oil and viosterol, 350 
in newborn, treatment, 351 
light therapy, 350 
parathjrroid extract, 349 
transplant, 350 
thyroid therapy, 350 

Tetrachlorethylene in hookworm disease, 311 
Tetraiodophenolphthalein intravenously in 
typhoid carriers, 259 

Thallium acetate in ringworm of scalp, 654 
Theelin in hemophilia, 505 
Theobromine calcium salicylate in angina 
pectoris, 545 
in angina pectoris, 544 
• in coronary occlusion, 549 
in heart failure, 538 

comparison with theophylline, 538 
. in nephritis, 475 

sodium acetate in angina pectoris, 545 
salicylate in angina pectoris, 545 
in heart failure, 538 ' 

Theocalcin. See Tkeobromitte calcium hol- 
icylale 

Theophylline ethylenediamine in angina 
X^ectoris, 545 

in coronary occlusion, 549 
in angina pecAris, 544 
in coronary occlusion, 549 
in heart failure, 538 

comparison with novasurol, 540 
with theobromine, 538 
in nephritis, 475 

sodio-acetate in angina pectoris, 545 
Thermocautery in chancroid, 608 
Thiobisipol in syphilis, 211 
Thiocol-Roche in tuberculosis, 243 
Thiocyanates. See Sulphocyanates. 

Thionin in undulant fever, 263 
Thiosinamine in arsphenamine dermatitis, 
203 

Three^y fever, 124 


Thrombo-angiitis obliterans, 550 
fever therapy, 553 

general measures: cessation of smoking, 
rest, hot applications, potassium 
iodide, 551 

intravenous sodium chloride, 551 
passive exercise, 651 
sympathetic ganglionectomy, 553 
Thromboplastic substances in gastric hemor- 
rhage, 426 

Thni^, 400, 401. See also Stomatitis j parch 
sitic. 

Thymol in catarrhal fever, 30 
in epidermophytosis, 652 
in hookworm disease, 303 
in intestinal flukes, 281 
in stomatitis, 401 
in Strongyloides infection, 300 
iodide in chancroid, 607 
in herpes zoster, 679 
toxicology, 313 

Thymophysin in induction of labor, 729 
Thyroid gland, disturbances of, 566 
Thyroid substance in cretinism, 56(5 
in epilepsy, 645 
in heart block, 526 
in hyperinsulinism, 385 
in hypothyroidism without myxedema, 
570 

in insulin refractoriness, 374 
in myxedema, 569 
in ncx)hritis, 478 
in obesity, 394 
in tetany, 350 

Thyroidectomy in heart failure, 541 
Thyrotoxicosis, 576 
cardiac complications, 588 
quinidinc or quinine, 588 
effect of treatment on course of disease, 
577 

medical treatment^ 578 
diet: full feeding, 579 
iodine in, 583 

lack of adequate study of method, 579 
miscellaneous drugs, 588 
practice of average practitioner, 583 
Read's formula for metabolic rate, 583 
rest, physical and mental, 578 
results, Bram's study, 579, 580 
Kessel and Hyman’s study, 580-582 
sedatives, 578 
rest and full diet, 578, 579 
surgical treatment, 584 

acute postoperative crisis, 587 

{glucose intravenously, 587 
iodine continued, perhaps by 
rectum, 587 
sedatives, 587 
efficacy, 585 
indications^ 584 
, postoperative tetany, 587 
preoperative use of diiodotyrosine, 585 
of iodine, 585 * 

effect upon surgical procedure, 
587 

immediate effects, 586 
method of employment, 585 
mode of action, 5^ 
substitution of potassium io- 
dide for LugoFs solution, 
Vray treatment, 588 
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Thyroxin in heart block, 526 
in myxedema, 569 
in nephritis, 478 
in obesity^ 394 

Thytuitary m induction of labor, 729 
Tic douloureux, 630. See also Neuralgia, 
trigeininal. 

Tick-bite fever, 153. See also Rocky 
MourUain spotted fever. 

Tick fever, African, 147. See also Relapsing 
fever. - 

Tilden’s Danish scabies ointment, 683 
Tinea circinata, 651 
Tinea versicolor, 650 

sodium thiosulphate, 650 
tartaric acid, 650 
Tolysin. See Neocinchophen. 

Tomato juice in scurvy prophylaxis, 342 
in ulcerative colitis, 430 
Tonsillectomy and immunity in diphtheria, 
43 

effect on rheumatic fever, 153 
in diphtheria carriers, 48 
Tonsillitis, 229 

Tourniquet in snake bite, 717 
Toxemia in Asiatic cholera, prevention, 20 
Toxic nephritis, 461 

Toxin-antitoxin in diphtheria prophylaxis, 
42 

Toxoid in diphtheria prophylaxis, 43 
in scarlet fever, 157 
in tetanus, 229 

Tragacanth in burns, gentian violet treat- 
ment, 725 

Transfusion, blood. See Blood transfusion. 

Trembles, 118 
Trench diarrhea, 62 
Trench fever, 229 
collargol, 230 
fever treatment, 230 
prophylaxis, 230 

Trench mouth, 263. See also VincerU's 
angina. 

Treparsol in amebic dysentery, 53 
Treponema pertenue, 274 
Triatoma megista, 234 
Tribromethanol. See Avertin. 

Tricalcium phosphate in peptic ulcer (Sippy), 
418 

Trichinella spiralis, 297 
Trichinosis, 297 
calomel and saline, 298 
castor oil and saline, 298 
immune serum, 298 
tartar emetic, 298 

Trichloracetic acid in dysmenorrhea (intra- 
nasal therapy), 763 
in lupus erythematosus, 662 
in warts, 677 

to remove smallpox scars, 169 
Trichlorethylene in trigeminal neuralgia, 
630 

Trichocephalus dis;par, 296 
Trichomonas intestinalis, 62 
Trigeminal neuralgia, 630. See also Neu- 
ralgia, trigemmtu. 

Trimagnesium phosphate in peptic ulcer 
(Sippy), 418 

Trimi^ophenol. See Picric add. 

Triphal m lupus erythematosus, 662 
Trombidiiiih akamushi, 236 


Tropical chlorosis. See Hookworm disease 
Trypan blue in encephalitis lethargica, 648 
Trypanosoma cruzi, 234 
gambiense, 231 
rhodesiense, 231 
Trypanosomiasis, African, 231 
atoxyl, 232 
Bayer.205, 235 
Fourneau-270, 234 
Foumeau-309, 233 
prophylaxis^ 234 
tartar emetic, 232 
tryparsamide, 232 

Trypanosomiasis, South American, 234 
Tryparsamide in neurosyphilis, 186 
in S3rphilis, cardiac, 178 
in trypanosomiasis, African, 232 
as prophylactic, 234 
Trypoflavine in blastomycosis, 121 
Tsutsugamushi fever, 235 
Tuberculin in asthma, 327 
in tubeeculosis, 238 
Tuberculosis, 235 
general measures, 237 
absolute rest, 237 
heliotherapy, 237 
surgeryj 237 
prophylaxis, 249 
Calmette’s BCG, 249 
specific measures, calcium, 240 
cod liver oil, 240 
creosote and guaiacol, 242 
Dreyer’s defatted antigen, 238 
Gerson diet, 243, 244 
Ilermannsdorfer diet, 243, 244 
iodine, 242 

sanocrysin (gold sodium thiosul- 
phate), 238 

animal experimentation, 239 
clinical results, 239 
theoretical contentions, 238 
Sauerbruch diet, 243, 244 
sodium morrhuate, 243 
Spahlinger treatment, 243 
Spengler treatment, 243 
tuberculin, 238 
symptomatic measures, 245 

care of appetite and digestion, 246 
cough, 245 

^ sanatorium remmen, 245 
. treatment with drugs, 245 
fever and night-sweate, 245 
agaricin, 245 

alcohol or alum sponge bath^ 245 
aspirin, phenacetin, pyramidon, 
245 , 

atropine, 245 
camphoric acid, 245 
hemorrhage, 245 

amyl mtrite or nitroglycerin to 
lower blood pressure, 246 
care of bowels, 246 
hydrastis, 246 
parathyroid extract, 246 
tourniquet, 246 
intestinal symptoms, 248 
astringents, 248 
calcium, 248 
cod liver oil, 248 
dietetic treatment, 248 
opiates, 248 
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Tuberculosis 

symptomatic measures, laryngeal pain, 247 
chaulmoogra oil, 247 
cocaine spray, 247 
formalin, 247 
iodoform, 247 
Lake’s pigment, 247 
orthoform, 247 
phenol, 247 

sodium bicarbonate gargle, 248 
pleuritic pain, 246 

alcohol injections, 247 
mustard plaster, 246 
opiates, 246 
psychotherapy, 249 
terminal opiates, 249 

'Fubiiig for parenteral administration, prepa- 
ration of, 203, 777 
Tularemia, 250 
Foshay’s antiserum, 251 
quinine, 251 

Turpentine abscess in sepsis, 164^ 
in constipation (enema), 434 
in pneumonia, enema, 132 
stupes, 131 

in stone in urinary tract, 624 
Twilight sleep in labor, 748 
Two-glass tost of urine in gonorrhea, 591 
Typhoid and paratyphoid fevers, 251 
bacteriophage, 258 
care of bowels, 255 

calomel and saline, early, 255 
castor oil and caacara sagrada, 
256 

enemas, 255 
liquid petrolatum, 256 
of mouth and skin, 254 
circulation, 256 
alcohol, 257 
caflFeine, 257 
camphor, 256 
digitalis, 256 
strychnine, 256 
control of temperature, 255 

sponge baths and cold pack, 255 
delirium, 256 
bai'bital, 256 

chloral hydrate and sodium bro- 
mide, 256 

dissuasion, 256 • 

restredning sheet, 256 
diarrhea, 256 
dietary adjustoent, 256 
tannins and bismuth, 256 
full diet, 253 
benefits, 253 
Coleman’s, 254 

Carton’s, without milk, 254, 255 
hemorrhage, 258 
perforation, 258 
prophylaxis, 258 
care of patient, 258 
disinfection of excreta, 258 
preventive inoculation,, 259 
contraindications, 260 
duration of immunity, 260 
method of administration, 260 
reactions, 259 
treatment of carriers, 259 
cholecystectomy, 259 
tetraiodophenolphthalein, 259 


Typhoid and paratyphoid fevers 
pushing of fluids, 255 
tonics, 258 
tympanites, 256 
vaccine prophylaxis, 259 
treatment, 257 
venous thrombosis, 258 
Typhoid-paratyphoid vaccine in nci 
syphilis, 191 
in sepsis, 164 
Typhus fever, 260 

alcohol as stimulant, 262 

analgesics to control headache, 262 

care of month, 262 

dclousing, 262 

morphine, 262 

prophylaxis, 262 

treatment of cough, 262 


Ulcer, chancroidal, 606 
Ulcer, duodenal, 414, See .also Peptic ulcer. 
Ulcer, gastric, 414. See also Peptic ulcer. 
Ulcer, peptic, 414. See also Peptic ulcer. 
Ulcer, varicose, 557 

Ulcerative colitis, 429. See also ColUia^ 
ulcerative. 

Ulcerative stomatitis, 400, 401 
Ultraviolet rays in acne, 675 
in agranulocytosis, 511 
in anemias of infancy, 487 
in asthma, 330 
in eczema-dermatitis, 667 
in erysipelas, 66, 67 
in hay /ever, 325, 330 
in lupus erythematosus, 661 
in lymphogranuloma inguinale, 615 
in malaria, 103 
in psoriasis, 660 
in purpura, 50-4 
in rickets, 339 
in tetany, 350 
Uncir.aria americana, 301 
Uncinariasis, 301. Sec also Hookworm 
disease. 

Underweight. See Malnuiritmn. 

Undulant fever, 262 
acriflavine, 263 

methyl violet and thionin, 263 
vaccines, 263 

whole blood transfusion, 263 
Unna’s chrysarobin-ichthyol compound in 
psoriasis, 660 

paste lK>ot in varicose ulcer, 559 
soft zinc paste in eczerna-dermatitis, 670 
Upshaw’s treatment of eclampsia, 755 
Urbach’s treatment of food allergy, 335 
Urea hydrochloride. See Quinine and urea 
hydrochUmtie. 
in heart failure, 541 
in nephritis, 475 
stibamine in kala-azar, 79 
stibol in kala-azar, 79 
Uremia in Asiatic cholera, prevention, 21 
in nephritis, 479 
pseudo or convulsive type, 462 
Urethane in varicose veins, 555 
Urethritis, gonorrheal, in male, 590, 595. 
e 596, 599 

Urethritis, gonorrheal, in female, 602 
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Urinaxy tract Infections (cystitis, pyelitis, 
and pjrelonephritis), 615 
antiseptics for oladder irrigation, 621 
for lavage of renal pelvis, 620 

silver nitrate and other drugs, 
620, 621 

bacteriophage, 622 
chemotherapy, 620 
mercurochrome intravenously, 620 
general measures, 615 

Bacillus acidophilus, 616 
mercurochrome by mouth, 616 
rest, fluids, hot fomentations, 615 
sedatives, analgesics, and anti- 
spasmodics, 616 

silver nitrate and electrical ful- 
gurution in ulcerative cystitis, 
616 

surgical intervention, 616 
treatment as for sepsis, 616 
internal antiseptics, 616 
acriflavine, 610 
alkalis, 616 
in adults, 617 
in children, 616 
hexylresoreinol, 619 
alternation with ur(i tropin, 620 
dosage and efflcficy, 610, 620 
necessity to restrict fluids, 620 
sodium bicarbonate contra- 
indicated, 620 
therapeutic properties, 619 
transient gastro-intestinal re- 
action, 619 
methenamine, 617 
as diuretic, 618 

concomitant use of sodium 
biphosphate, ammonium 
chloride or acid ammonium 
phosphate, 617 
dosage, 617 
efiicacy, 618 

hematuria and other reactions, 
617 

intravenous use, 617 
necessity to restrict fluid in- 
take, 618 

methylene blue, 618 
phenyl salicylate, 619 
pyridium, 620 
quinine, 619 
ketojisenic diet, 622 
pyehtis in infancy and childhood, 621 
Drinaiy tract, stone in, 623. See also under 
Stime. 

Urine, two-glass test, in gonorrhea, 591 
Urotropin. See Metneriaimne, 

Urticam, 331. See also Anffimeurotic edema 
and urticaria. 


acetnes in encephalitis lethargica, 648 
in endocarditis, 514 
in epidemic sore throat, 65 
in erysipelas. 69 

in hydrophobia (prophylaxis), 74 
in lymphogranuloma inguinale, 615 
in malaria, 10.3 
in neurosyphilis, 191 
•in plague (prophylaxis), 129 
in pneumonia, prophylaxis, 142 
treatment, 139 
in rheumatic fever, 153 
in Rocky Mountain si)otted fever, 154 
in sepsis, 159 

in smallpox (prophylaxis^ 167 
in sprue, 169 
in tuberculosis, 238 
in typhoid fever, prophylaxis, 259 
treatment, 257 
in ulcerative colitis, 430 
in undi^ant fever, 263 
in urethritis, acute anterior, 595 
in vulvovaginitis in infants. 606 
in whooping cough, prophylaxis, 272 
treatment, 270 

in yellow fever (prophylaxis), 280 
Vagal pressure in auricular flutter, 521 
in paroxysmal tachycardia, 521 
Vaginal douches in gonorrhea, 602 
in vulvovaginitis in infants, 605 
Vallet's mass in secondary anemia, 481 
Varicella, 35. See also Chickenpox. 

Varicose ulcer, 557 

occlusive compression bandage (Wright), 
557 

old treatment (cleanliness and rest), 
557 

rubber sponge supportive bandage 
(MePheeters' “venous heart^’ treat- 
ment), 558 
Unna paste boot, 559 
Varicose veins, 553 

general measures, 554 
injection treatment, 554 
choice of solution, 556 
dangers and contraindications, 556 
efficacy, 556 • 

escape of solution into tissues, 556 
solutions used, 554 

• glucose and sodium chloride 
(Kern), 555 ^ 

glycerin and water (Wolf), 555 
quinine and urethane (Gene- 
vrier), 555 
sodium chloride, 555 
morrhuate CV^ight), 555 
salicylate (Forestier), 554 
sugar, 555 

technic and timing of injections, 
555 


Vaccines in acne, 675 
in arthritis, chronic, 761 
in ast^a, 326 

in bacillary dysentery, prophylaxis, 61 
treatment, 60 
in blastomycosis, 121 
in boils, 6f2 
in ohiokenpox, 36 
in dioleta (prophylaxis), 21 


surgical measures, 554 
Variola, 165. See also Smallpox, 
Vasodilators in angina pectoris, 542, 544, 
548 

in coronary occlusion, 549 
in essential hypertension, 562 
Vehicles and incompatibilities, 780 
alcohols^ 785 
of principal drugs, 7^0 
syrups, 785 
waters, 7^ 
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Venesection in apoplectic stroke, 564 
in eclampsia, combined ^^conservative" 
treatment, 756 
dehydration treatment, 757 
Rotunda treatment, 7£^ 

Stroganoff treatment, 753 
in epilepsy, 645 
in erythremia, 497 
in essential hypertension, 561 
in gas burns in chemical warfare, 459 
in gasoline and kerosene poisoning, 698 
in hemophilia, 505 
in pneumonia, 136 
in status epilepticiis, 645 
in uremia of nephritis, 479 
Venoclysis, 164, 777 
in eclampsia, 755 
in hyperemesis gravidarum, 751 
in sepsis, 164 

'*Venous heart" treatment of varicose ulcer, 
558 

Ventriculin in pernicious anemia, 493 
Veratrum viride in eclampsia, 757 
Vermifuges in flagellate dysentery, 62 
in malaria] cachexia, 93 
in worm infestation. See under the vari- 
ous worms, 
toxicology, 312 
Veronal. See Barbital, 

Vemicae. See Waria. 

Verruga peruviana, 123, 124 
Vesicmar stomatitis, 400 
Vesiculitis, seminal, gonorrheal, 598 
Vibrio cholerae, 19 
Vincent’s angina, 263 

arsphenamine alone, 265 
bismarsen, 265 
Bowman’s solution, 265 
hydrogen peroxide and arsphenamine, 
‘264 

miscellaneous remedies, 265 
soap, 265 

sodium perborate alone, 264 
with arsphenamine, 264 
Vinegar in alkali poisoning, 695 
in crab louse infestation, 684 
in eczenm-dermatitis (bath), 668 
in head louse infestation, 683 
in lime burn of eye, 726 
in pinworm enema, 296 
Vioform in amebic dysentery, 55 
Viosterol in acfle, 676 
in asthma, 327 
in hay fever, 322 
in migraine, 636 
in rickets, 33Sb 
in tetany, 350 
in newborn, 351 

with cod liver oil in rickets, 339 
with halibut oil in rickets, 339 
Visceral leishmaniasis, 76. See also Kalor' 
azar. 

Visceral syidiilis, 177. See also SyphUia, 
visceral. 

Vitamin therapy in acne, 675, 67o 
in anemias of infancy, 487 
in asthma, 327 
in beriberi, 346 
in catarrhal fever, 25 
in constipatioh, 439 
in hay fever, 322 


' Vitamin therapy in hemophilia, 506 
in pellagra, 344 
in })«rnicious anemia, 489, 493 
in rickets, 338 
in sr»urvy, 342 
in tetany, 350 
in tuberculosis, 240, 243 
: Vleininckx’s solution in warts, 677 
Vomiting, pernicious, of pregnancy, 749. 

See also Hyjteremesis gravidarum. 

Von Jaksch’s disease, 487 
Vulva, antiseptic preparation of, in labor, 
729 

Vulvovaginitis, gonorrheal, 603 
Vulvovaginitis of infants, 604 

argyrol by injection and suppository, 
605 

cleanliness and general measures, 605 
Dakin’s solution, 605 
douches, 605 

hot air drying plus mercurochromc, 605 
mercuroclirome in ointment, (K)6 
saline douches plus mercurochrome, 
605 

silver nitrate in ointment, 605 
vaccines, 606 


War edema, 345. See also Beriberi. 

War gas bums, 456 
Warburg's tincture in malaria, 102 
acute form, 92 
Warts. 676 
local treatment, 676 
arsenic, 677 

carbon dioxide snow, 677 
ethylchloride, curet, and silver ni- 
trate, 677 

fulguration and radiotherapy, 676 
sahcylic acid, 677 
strong acids, 677 

Vlemmckx’s solution: sulphurated 
lime, 677 

systemic treatment, 678 
mercurous iodide, 678 
nitrohydrochloric acid, 678 
Bulpharsphenamine, 678 
Water restriction in diabetes insipidus, 387 
in eclampsia, 757 
in heart failure, 529, 540 
in nephritis, 473 
in obesity, 393 
Waters used as vehicle^), 785 
Watsonius watsoni, 281 
Weil’s disease, 75 

Wesselhoeft’s operation for orchitis in 
mumps, 119 
Wet brain, 767 
Whipworm. 296 
chenopoaium oil, 296 
hexylresorcinol, 296 
Leche de Higueron, 296 
Whisky. See Alcohol. 

White's crude coal-tar ointment in eczema- 
dermatitis, 669 
in epidermophytosis, 652 
White pbosi^orus bumsp 727 
WbitSeld'a ointment, ing^dients of, 652 
^ in epidmnopbvtoeis, 652 
in ringworm of scalp, 654- 
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Whole blood, adult, in measles, 116 

in prophylaxis of poliomyelitis, 145 
convalescent, in scarlet fever, 157 
in asthma, 327 

in ivy poisoning (injection), 670 
Whooping cough, 266 

abdominal binder, 268 
antipyrine, 268 
belladonna, 268 

carbon dioxide and air mixture, 268 
chloral hydrate and sodium bromide. 
267 

chlorbutanol, 268 
convulsions ^id tetany, 269 
calcium chloride, 269 
ephedrine, 268 
ether intramuscularly, 269 
ether-oil by rectum, 270 
gold tribromide, 267 
as inhalant, 268 
inhalants, 268 

outdoor life and proper feeding, 267 
sedatives, 267 

sodium amytal and amidopyrine, 268 
bromide and tincture of nyoscyamus, 
267 

synephrin, 268 

vaccines in prophylaxis, 272 

difficulties in evaluating, 272 
dosage, 273 
in treatment, 270 
difficulties in evaluating, 270 
dosage, 271 
types of vaccine, 271 
a;-ray in treatment, 273 

difficulties in evaluating, 273 
Williams' treatment of vulvovaginitis in 
infants, 605 

Wilson’s kctogenic diet in adult epilepsy, 
644 

Winkelstein’s treatment of peptic ulcer, 
423 

Wintergreen oil. See Methyl salicylate. 
Wolf’s injection treatment of varicose veins, 
555 

Wood (methyl) alcohol poisoning, 706 
apomorphine at once, 706 
catharsis^ 706 

lavage with sodium bicarbonate, 706 
mo^hine and scopolamine, 706 
sodium bicarbonate by rectum, 706 
supportive treatment, 706 
Woodyatt and Avata’s technic of collodion 
application in erysipelas, 66 
Woolsorter’s disease, 17 
Wonns, 286 

Wormseed oil. See Chenopodium oU, 
Wright’s injection treatment of varicose 
veins, 555, 557 


a>-Ray in acne, 676 
in actinomycosis^ 121 
in agranulocytosis, 510 
in asthma, 330 
in blastomycosis, 121 
in coccidioidal granuloma, 122 
in eczema-dermatitis, 667 
in erysipelas, 67 
in erythremia, 497 
in hay fever, 325, 330 
in Hodgkin’s disease, 501 
in leukemia, 498 
in lichen planus, 657 
in lupus erythematosus, 661 
in l3anphogr^uloma inguinale, 615 
in poliomyelitis, 144 

in pruritus of anal and genital regions 
681 

in psoriasis, 657 
in purpura, 504 
in ringworm of scalp, 654 
in spc^trichosis, 122 
in sycosis vulgaris, 656 
in thyrotoxicosis, 588 
in warts, 676 
in whooping cough, 273 
Xylol in crab louse infestation, 684 
in head louse infestation, 683 
to remove ointments preliminary to ^annic 
acid treatment of burns, 722 


Yatren in amebic dysentery, 54 
Yaws, 274 

bismuth and mercury, 276 
Castellani’s mixture, 276 
neoarsphenamine, 275 
prophylaxis^ 276 

tartar emetic and potassium iodide, 276 
Yeast in acne, 674 
in constipation, 439 
in epilepsy, 642 
in gout, 390 
in pellagra, 345 
irradiated, in rickets, 340 
milk in rickets, 340 
Yellow fever, 277 

calomel and saline, 279 
, Carter’s principles of treatment (rest, 
-no food, fluids), 279 
enemas, 2/9 • 

phenacetin, pyramidon, morphine, co- 
caine, 279 
prophylaxis, 279 

destruction of mosqgito larvae, 280 
isolation, screening, etc., 280 
vaccines, 280 
serum treatment, 279 


Xanthine diuretics in angina pectoris, 544 
in coronary occlusion, 549 
in heart failure, 538 
in lead {loisoning, 716 
in nephritis, 475 

Xanthoxylum in drug addiction, Lambert- 
Towns treatment, 689 

Xetofoim in gonorrhea in female, acute 
stage, 602 


iiNc chloride in chancroid, aboHive treat- 
ment, 608 

in Vincent’s aimna, 266 
oxide in eczema-^rmatitis, 668, 670, 671 
in epidermophytosis, 652 
in impetigo contagiosa, 649 
in^niritus of anal and genital region, 

in psoriasis, 659 
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Zinc oxide in ringworm of scalp, 654 

in varicose ulcer (Unna paste boot), 
559 

lotion with calamine and phenol. See 
Calamine f phenolf and zinc oxide lotion, 
permanganate in urethritis, declining 
anterior, 596 

phenosulphonate in intestinal fermenta- 
tion, 412 

sulphate and mercurochrome, 593 
in acne. 675 


Zinc oxide in arsenic poisoning, 699 
in aspidium poisoning, 312 
in chancroid, 607 
in impetigo contagiosa, 650 
in ivy poisoning, 670 
in lupus erythematosus, 661 
in peptic ulcer, 425 
in scabies, 682 

in urethritis, declining anterior, 596 
j sulphocarbonate. See Zinc phcfwsnlpho- 
I nate. 









